-V  TABULAR  VIEW  of  tlie  rolatiou  which  subaiaU  hatweon  lha  Tliree  Kingdoms  of  Nature  with  regard  to  Orgimizatiuii ;  inuliiding  that  aubalatiug  between  Orgniiizinj  Agents  and  Organizn/ 
Residual  Products,  both  in  the  Vegetable  and  in  the  Aliimal  Kiugdom,  shewing  at  the  same  lime  tlie  Cirelc  of  the  same  elementary  compoueuts  which  is  in  constant  rotation  from 
the  Mineral  to  the  Vegetable,  from  Vegetable  to  the  Animal,  and  from  the  Animal  again  to  the  Mineral  Kingdom ;  and  pointing  to  the  nature  of  the  f/epcn//wtc//  of  Lifr  upon  Dkai  n  in 
both  the  VogetJiblo  and  the  Animal  Kingdom, 
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PREFACiE. 


In  a  somewhat  extended  series  of  papers  on  the  Pathology 
of  Inflammation  and  Fever/"  published  by  me  in  The  Dub¬ 
lin  Medical  Press,  during  the  years  1851,  1852,  and 
1853,  and  diffused  through  several  volumes  of  that  Journal,  I 
incidentally  introduced  my  views  “  on  the  origin  of  species 
by  means  of  organic  affinity T  I  did  so,  however,  in  such 
manner  as  was  least  likely  to  obtain  for  them  much  notice. 
Views  thus  put  forward,  in  connexion  with  a  subject  towards 
which  they  may  appear  to  have  had  but  little  relation,  and 
coming  before  readers  who  for  the  most  part  took  extremely 
little  interest  in  the  question,  I  did  not,  or  indeed  could  not, 
expect  would  attract  much  attention.  Other  pursuits  have 
since  prevented  me  from  submitting  those  opinions  to  the 
public  in  a  detached  form. 

The  interest  created  by  Mr.  Darwin’s  recently  published 
work  on  the  same  question,  connected  with  the  fact  of  that 
distinguished  naturalist  having  reached  a  conclusion  iden¬ 
tical  with  one  I  had  myself  attempted  to  establish,  has 
led  me  to  believe  that  the  present  would  be  a  favourable 
opportunity  for  me  to  reproduce  my  own  views,  and  now  for 
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the  first  time  to  submit  those  views  to  the  judgment  of  the 
public  in  a  distinct  and  separate  form. 

In  doing  so,  I  cannot  refrain  from  expressing  the  great 
satisfaction  I  have  felt  on  recognizing  a  coincidence  between 
one  of  the  ablest  living  naturalists  and  myself  upon  one 
important  question — and  I  regret  that  it  should  be  only  upon 
one — in  relation  to  this  interesting  inquiry.  I  refer  to 
the  fact  that  both  Mr.  Darwin  and  myself  have  been  led — 
each  by  his  own  peculiar  views — to  believe  that  all  organic 
creation  has  originated  from  a  single  primordial  germ. 

In  directing  attention  to  this  coincidence,  I  desire  that  it 
should  be  most  distinctly  understood  that  nothing  could  be 
more  remote  from  my  intention,  than  to  attempt  in  the 
slightest  degree  to  detract  from  the  originality  of  that  dis¬ 
tinguished  author’s  able  work.  We  had  both  reached  the 
same  result  through  a  totally  different  channel.  Mr.  Darwin 
attained  by  analogy  to  what  I  had  attempted  to  establish  by 
induction ;  and  it  is  of  importance  to  science  that  naturalists 
should  be  aware  that  such  is  the  case.  For  the  fact  of  two 
independent  enquirers,  utterly  unconscious  of  each  others 
existence,  having  reached,  by  a  totally  different  order  of 
inquiry,  an  identical  and  at  the  same  time  an  unlooked  for 
result — at  least  upon  my  part  altogether  unlooked  for — such 
fact,  I  say,  impresses  that  conclusion  with  such  a  stamp  of 
probability  as  almost,  in  my  mind,  to  withdraw  it  from  the 
domain  of  hypothesis. 

I  shall  here  merely  add,  that  nothing  is  advanced  in  this 
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piiblicatioii  that  is  not  perfectly  in  harmony  with  the  Mosaic 
record  of  creation.  In  relation  to  this  subject,  however,  I 
would  beg  to  refer  the  reader  to  my  concluding  observations 
at  page  131. 


H.  Freke. 


Dublin,  28,  Holles-street, 
January,  1861. 
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CHAPTER  I. 

EMBRYOLOGY,* 

VIZ,  :  THE  ANATOMIC  CONSTITUTION,  THE  PHYSIOLOGICAL  FUNCTION,  AND  THE 
MODE  OF  THE  FORMATION  OF  EMBRYONIC  GERMS  UNIVERSALLY. 

In  order  to  avoid  teasing  the  reader  subsequently  with  per¬ 
plexing  repetitions,  it  may  be  desirable  for  me,  in  the  first 
instance,  to  say  a  single  word  of  explanation — somewhat  in 
the  form  of  definition — as  a  preliminary  to  the  present  in¬ 
quiry.  As  I  do  so  for  the  purpose  simply  of  obviating  ambi¬ 
guity,  I  trust  the  reader  will  bear  with  it  for  but  a  moment. 

By  matter  is  understood  the  elementary  components  of  the 

*  I  would  beg  to  observe  that  I  have  reluctantly  been  induced 
throughout  these  pages  to  employ  the  word  “  embryo  ”  in  a  sense  not 
perhaps  strictly  speaking  correct ;  that  is,  attaching  a  meaning  to 
the  word  not  strictly  in  accordance  with  that  in  which  it  is  most 
usually  employed.  What  I  desire  to  convey  by  the  word  embryo  ” 
throughout  these  observations,  is  simply  this — viz.  :  the  earliest  em¬ 
bryonic  germ  or  ovule  from  which  an  organized  being  has  originally 
sprung,  as,  for  instance,  the  germ  contained  within  the  human  Graaffian 
vessicle.  My  reason  for  thus  departing  from  the  more  ordinary  use 
of  the  term  embryo,  is  that  having  done  so  in  my  former  publications, 
from  which  I  shall  have  extensively  to  quote,  I  could  not  conveniently 
avoid  doing  so  now. 
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universe,  whether  considered  individually  or  in  combination. 
The  material  objects  of  this  world  have  been  divided  into 
inorganic  and  organic  creation,  within  the  latter  of  which 
are  comprised  the  objects  of  living  creation,  while  living  crea¬ 
tion  again  is  divided  into  the  vegetable  and  the  animal  king¬ 
doms. 

Every  developecZ  living  being,  whether  it  be  a  vegetable  or 
an  animal,  must  obviously  have  undergone  the  process  of 
being  developed^  before  its  development  could  have  been  com- 
2^leted,  and  every  such  living  being  has  originated  or  emana¬ 
ted  from  an  embryonic  germ,  which  embryonic  germ  has  been 
the  cause  of — or  has  given  rise  to — its  development.  Conse¬ 
quently  every  living  being  should  be  contemplated  in  relation 
to  the  following  three  conditions,  namely,  1st,  as  an  embry¬ 
onic.  organism,  or  before  the  process  of  its  development  has 
commenced ;  2nd,  as  a  developirip  organism,  or  luhile  the 
process  of  its  development  is  in  the  act  of  taking  place  ; 
and,  3rd,  as  a  developed?  organism,  or  when  the  process  of  its 
development  lias  been  accomiDlished. 

I  shall  direct  attention  to  organisms,  both  vegetable  and 
animal,  in  relation  to  each  of  these  conditions — and,  first,  with 
regard  to  embryonic  organisms.  The  questions  in  relation  to 
embryonic  germs  which  I  shall  more  especially  bring  under 
consideration  are  the  following  three — namely,  the  nature 
of  the  anatomic  constitution  ;  the  nature  of  the  physiological 
function;  and  Srdly,  the  mode  of  \h.e  formation  of  embry¬ 
onic  germs  universally — that  is,  of  all  embryonic  germs 
throughout  both  the  vegetable  and  the  animal  world. 

It  is  needless  for  me  to  introduce  here  an  elaborate  defi¬ 
nition  of  the  terms  organic  and  inorganic.  It  will  be  suffi¬ 
cient  for  my  present  purpose  to  observe  that  Avithin  the  former 
term  is  included  the  idea  of  a  certain  definite  relative  arrange¬ 
ment  among  a  plurality  of  elements,  distinct  from  that  which 
would  result  from  the  mere  action  of  their  physical  and  chemi- 
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cal  laws.  While  by  the  latter  term  or  inorganic  matter,  is 
understood  matter,  the  components  of  which  are  solely  under 
the  control  of  physical  and  chemical  laws.  Such  rude  expres¬ 
sion  of  the  meaning  of  those  terms  is  adequate  for  the  purpose 
I  have  at  present  in  view. 

When  we  see  a  seed  cast  into  the  unorganized  earth  con¬ 
verting  that  earth's  inorganic  components  into  an  organized 
tree,  the  propriety  of  calling  that  seed  an  organizwi^  agent, 
can,  I  conceive,  scarcely  be  questioned. 

Whatever  other  function  or  property  (if  any)  that  seed  may 
be  supposed  to  possess,  to  me  it  would  appear  obvious  that  it 
unquestionably  possesses  this,  namely,  the  property  of  confer¬ 
ring  or  imparting  organization  to  certain  constituents  of  the 
earth,  which  had  hitherto  existed  in  the  inorganic  or  %in- 
organized  state.  I  consequently,  cannot  conceive  the  possi¬ 
bility  of  any  one  questioning  the  propriety  of  my  designating 
that  seed  an  organizing  agent. 

If  instead  of  the  seed  just  referred  to  we  were  to  cast  into 
the  same  unorganized  earth  a  portion,  say  of  the  woody  fibre 
of  the  tree  tha  tlias  been  developed  by  that  seed,  we  do  oiot 
see  a  similar  result  to  take  place.  We  do  not  see  that  woody 
fibre  (like  the  seed)  converting  the  inorganic  components  of 
the  earth  into  an  organized  tree-  In  a  word,  we  do  not  see 
that  woody  fibre  conferring  or  imparting  organization.  Con¬ 
sequently,  be  the  properties  or  functions  of  that  woody  fibre 
what  they  may,  we  unhesitatingly  state  that  it  is  not,  like  the 
seed,  an  organ izm^  agent. 

For  the  performance,  then,  of  some  other  physiological 
function  distinct  from  that  of  conferring  organization,  that 
woody  fibre  must  obviously  have  been  destined  by  nature. 

For  it  must  be  manifest  to  every  one  that  all  organic 
matter  has  been  constructed  or  organized  for  the  express  pur¬ 
pose  of  giving  development  to,  or  performing,  some  distinct 
and  determinate  physiological  function,  be  the  nature  of 
that  function  what  it  may. 
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All  organizec?  structures  which  (like  the  woody  fibre  just 
referred  to)  are  not  organiz^7^^  agents,  but  are  designed  to 
perform  some  other  physiological  function,  I  shall,  for  rea¬ 
sons  which  will  presently  become  apparent,  designate  organ- 
ized  residual  products. 

To  one  or  other  of  the  two  catagories  just  mentioned, 
namely,  either  to  that  of  organizi??^  agents,  like  the  seed,  or 
that  of  organize(^  structures  which  like  the  woody  fibre,  are 
possessed  of  some  other  physiological  property  distinct  from 
that  of  conferring  organization — to  one  or  other,  I  say,  of 
these  two  categories  may  every  individual  organic  structure 
found  throughout  organic  creation  he  referred. 

Such  being  the  case,  all  organic  matter  universally,  may, 
for  our  present  purpose,  be  advantageously  divided  into  the 
following  two  classes  of  organic  structure,  namely,  1st,  into 
organizi^?^  agents  ;  that  is,  organic  entities,  whose  function, 
like  that  of  the  seed  referred  to,  is  to  confer  or  impart  organi¬ 
zation  ;  and  2nd,  organizer?  residual  products — that  is,  or¬ 
ganizer?  structures,  which,  like  the  woody  fibre  referred  to, 
have  not  been  endowed  with  this  function  of  conferring  or 
imparting  organization,  and  which  consequently  must  have 
been  .designed  to  discharge  some  other  physiological  function. 
Of  such  organizer?  residual  products  we  have  an  example,  as 
I  have  observed  in  woody  fibre  in  the  vegetable,  as  also  in 
muscular  fibre,  nervous  tissue,  and  cerebral  matter,  &c.,  in 
man.  In  all  living  beings,  namely,  both  in  vegetables  and 
animals,  these  two  classes  of  organic  structure  exist  in  con- 
jv notion.  I  shall  say  a  few  words  upon  each  of  these  two 
classes  of  organic  structure. 

I  shall  first  direct  a  moment^s  attention  to  the  latter  of 
the  two ;  namely,  to  the  organizer?  structures — such  as  woody 
fibre,  muscular  fibre,  nervous  tissue,  &c. — which  are  not 
organizm^  agents,  that  is,  which  have  7?,o?  been  constructed  for 
the  purpose  of  conferring  or  imparting  organization. 


If  we  examine  man — the  climax  of  organic  creation — in  rela¬ 
tion  to  his  anatomic  construction,  we  find  but  a  comparatively 
limited  number  of  distinct  species  of  organizec?  structure  enter¬ 
ing  into  his  anatomic  constitution.  Bone,  muscle,  nerve,  and 
a  few  others  are  for  the  most  part  the  tissues  of  which  man  is 
anatomically  composed.  Take  any  other  species  of  animal, 
or  any  number  of  other  species,  say  the  lion,  the  horse,  the 
dog,  and  the  mouse,  &c.,  examine  each  of  these  distinct  species 
separately,  in  relation  to  its  anatomic  constitution,  and  what 
do  we  find?  We  find  this — namely,  a  repetition  in  each,  of 
the  very  same  species  of  organizecZ  tissues,  only  differing  as  to 
their  nuraher  and  their  relative  arrangement.  Mark  this 
well — we  find  a  difference,  I  say,  in  the  number  and  the  rela¬ 
tive  arrangement  of  the  same  species  of  oxgdmized  tissue,  as 
constituting  the  most  conspicuous  distinction  between  the 
different  species  of  animal  referred  to. 

If  such  be  the  fact — and  there  are,  perhaps,  few  who 
will  be  at  the  trouble  of  reflecting,  who  will  question  or 
doubt  it — it  at  once  becomes  obvious  that  the  distinction 
between  the  different  species  to  which  I  have  referred, 
cannot  be  supposed  to  depend  so  much  upon  any  physio¬ 
logical  distinction  in  the  organic  tissues  of  which  the  indi¬ 
viduals  of  those  several  species  are  anatomically  constituted, 
as  upon  a  difference  in  the  number  and  relative  am^avge- 
ment  of  tissues  common  alike  to  one  and  to  all  .of  those 
different  species.  I  shall  illustrate  my  meaning.  What,  for 
instance,  is  it  which  constitutes  the  specific  distinction  between 
the  horse  and  the  dog?  Obviously,  it  does  not  so  much  de¬ 
pend  upon  any  specific  distinction  between  the  component 
organized  tissues  of  which  they  are  respectively  anatomically 
constituted,  such  as  bone,  muscle,  nerve,  &c. — inasmuch  as 
those  structures  are,  as  I  have  observed,  pretty  much  the 
same  for  both  species — as  upon  a  difference  in  the  number 
and  relative  arrangement  of  those  bones,  nerves,  muscles,  &c.  ; 
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that  is,  a  difference  in  the  number  and  relative  arrangement  . 
in  the  same  species  of  organizecZ  tissue  common  to  the  two 
different  species  of  animal  just  mentioned.  The  same  is 
obviously  equally  true  of  the  other  species  of  animal  refer- 
3’ed  to.  The  liorse,  the  dog,  the  lion,  and  the  mouse,  &c. — 
although-  distinct  species  of  organized  beings — are  for  the 
most  part  composed  anatomically  of  one  and  the  same  species 
of  organized  tissue.  The  specific  distinction  in  each  species 
would  then  appear  to  me  to  be  manifestly  dependent  upon 
some  distinction  in  the  number  and  relative  arrangement  of 
those  tissues. 

In  a  word — identity,  in  the  number  and  relative  arrange¬ 
ment  of  the  different  species  of  organized  tissue  referred  to 
(such  as  bone,  muscle,  nerve,  &c.)  found  to  exist  in  different 
individual  animals,  would,  in  my  mind,  constitute  identity  of 
species  in  those  individuals — I  should  consequently  be  led  to 
look  for  some  diversity  in  that  number  and  relative  arrange¬ 
ment  as  existing  in  different  species,  and  such  diversity  upon 
inquiry  is  found  actually  to  exist. 

It  is  obvious  that  the  principle  of  this  observation  is  equally 
applicable  to  the  entire  range  of  animcd  creation.  A  little 
reflection  will  show  that  with  a  very  slight  modification  of 
the  language  employed,  the  very  same  observations  may,  with 
even  still  greater  force,  be  applied  to  the  objects  of  the  vege¬ 
table  kingdom.  In  this  division  of  organic  creation  the  dif¬ 
ferent  species  of  organizer?  tissue,  such  as  woody  fibre,  &c., 
though  somewhat  different  from  those  found  in  the  animal 
kingdom,  appear  to  be  even  more  limited  in  number. 

What  then  do  we  collect  from  the  contemplation  of  the  fore¬ 
going  facts  ? 

We  collect  these  two,  as  I  regard  them,  not  unimportant 
reflections  in  relation  to  the  question  before  us — namely,  1st, 
that  the  number  of  distinct  species  of  organizer?  structure — 
such  as  woody  fibre,  &c.  in  the  vegetable,  and  muscular  fibre. 


&c.  Id  man — that  the  number,  I  say,  of  distinct  species  of 
organizecZ  tissue  found  to  exist  throughout  organic  creation 
generally,  is  far  from  being  very  considerable  ;  and  2nd,  that 
the  distinctions  between  the  various  species  of  organized  beings 
existing  throughout  organic  creation — be  their  cause  what  it 
may — depend  less  upon  any  distinction  in  the  species  of  the 
component  organic  constituents  of  the  individuals  comprised 
in  the  different  species,  than  upon  a  difference  in  the  number 
and  reloiive  arrangement  of  those  component  organic  con¬ 
stituents.  Thus,  then,  it  would  appear  to  me  that  the  question 
as  to  the  origin  of  species  generally  throughout  organic  crea¬ 
tion  resolves  itself  into  the  following  inquiry,  viz..  What  has 
been  the  cause  of  or  origin  of  the  difference  in  the  number 
and  the  relative  arrangement  of  the  different  species  of  or- 
ganizecZ  tissue,  comprised  in  the  anatomic  constitution  of  the 
individuals  of  the  different  species  ?  How  has  this  observed 
difference  in  the  number  and  relative  arrangement  of  those 
tissues  been  brought  about  ?  What  has  been  its  origin  ? 
For  be  its  origin  what  it  may  the  same  would  appear  to  me 
to  have  been  “  THE  OEIGIN  OF  species.'' 

What  then  has  been  the  origin  of  this  distinction  ? 

To  me  it  would  appear  that  the  origin  of  the  distinction 
referred  to  must  be  dependent  upon  one  or  both  of  the  two 
following  causes — namely,  either  first,  upon  some  distinction  in 
the  number  and  relative  arrangement  of  the  anatomic  com¬ 
ponents  (be  they  what  they  may)  of  the  germs  or  embryos 
respectively  of  the  several  different  species  of  animal  referred 
to ;  or  2nd,  upon  some  distinction  in  the  materials  upon  which 
those  embryos  or  germs  respectively  discharge  their  physiolo¬ 
gical  function ;  or,  finally — as  I  shall  presently  attempt  to 
prove,  is  the  true  origin  of  the  distinction  in  species  referred 
to — some  distinction  both  in  the  germs  themselves  and  also 
in  the  materials  specially  provided  by  nature,  for  the  pur¬ 
pose  of  enabling  those  gei-ms  to  discharge  their  physiological 
function. 
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For,  observe  in  relation  to  the  several  different  species  of 
animal  referred  to,  the  following  four  facts,  viz.  : — 

1st.  They  all  agree  with  each  other  in  being  composed 
anatomically  of  the  same  species  of  organizec//  tissues. 

2nd.  They  all  agree  with  each  other,  too,  in  being  derived 
in  the  same  manner  (be  that  what  it  may)  from  the  develop¬ 
ment  of  an  embryo  or  germ. 

3rd.  They  all  further  agree  with  each  other  in  this,  namely — 
that  that  embrjm  or  germ  for  each  requires  something  (be  it 
what  it  may)  specially  adapted  for  enabling  that  germ  to  dis¬ 
charge  its  physiological  function  in  a  normal  and  natural  man . 
ner;  and, 

4th.  They  all  differ  from  each  other  in  this,  namely — that 
the  number  and  the  relative  arrangement  of  their  compo¬ 
nent  anatomic  constituents  differ  for  each  distinct  species. 

From  these  four  facts,  which  to  me  would  appear  to  be  un¬ 
questionable  truths,  it  would  seem  to  me  that  we  are  justified 
in  unhesitatingly  deducing  the  following  conclusion,  viz. : 

That  the  origin  of  the  difference  in  species  of  the  several 
animals  referred  to  must  be  this,  namely,  some  distinction 
either  in  the  anatomic  constitution  of  the  respective  germs 
themselves,  or  in  the  materials  provided  by  nature  upon 
which  those  germs  can  normally  discharge  their  physiological 
function,  or — as  shall  be  my  effort  to  make  apparent  is  the 
fact — some  specific  distinction  in  both  the  embryo  and  the 
materials  so  provided  by  nature. 

If  such  be  the  case  we  are  called  upon  to  inquire  into 
the  following  two  questions;  namely,  1st,  into  the  nature  of 
the  anatomic  constitution  and  physiological  function  of  germs 
or  embryos  in  general ;  and  2nd,  into  the  nature  and  function 
of  the  constituents  specially  provided  by  nature,  so  as  to  enable 
those  embryos  or  germs  to  discharge  their  physiological  func¬ 
tion  in  a  normal  or  natural  manner. 

This  brings  us  to  the  first  question  we  have  proposed  to 
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ourselves  for  consideration,  namely,  the  anatomic  constitution 
and  physiological  function  of  embryonic  germs  generally. 

What,  then,  is  the  nature  of  the  anatomic  constitution  and 
of  the  physiological  function  of  embryonic  germs  universally? 
I  say  universally,  for  if  we  can  attain  to  the  recognition  of 
the  true  constitution  and  function  of  any  solitary  embryo  or 
germ,  however  humble  it  may  be,  I  have  no  hesitation  in 
stating  Jt  to  be  my  opinion  that  we  shall  therein  have  attained 
to  a  knowledge  of  the  nature  of  the  constitution  and  the 
function  of  all  the  embryos  or  germs  in  existence,  not  even 
excluding  the  embryonic  germ  of  man.  For  how  rarely  do  we 
find  nature  employing  a  variety  of  means  to  bring  about  one 
and  the  same  end  ;  nor  do  I  think  we  shall  find  she  has  done 
so  in  this  case.  Let  us  then  direct  our  inquiries  to  the  nature 
of  the  anatomic  constitution  and  of  the  physiological  function 
of  reproductive  germs  in  general. 

How  should  this  be  done  ?  The  most  rational  way,  as  it 
appears  to  me,  of  searching  for  a  knowledge  of  these  facts 
is  this.  Seek  for  one  of  the  simplest  or  least  complex  germs 
to  be  found  in  organic  creation  ;  ascertain  the  nature  of  its 
constitution,  and  observe  the  nature  of  its  function,  and  I 
feel  assured  we  shall  therein  have  disclosed  to  us  the  nature  of 
the  constitution  and  the  function  of  every  embryonic  germ 
existing  throughout  the  entire  of  organic  creation. 

Let  us  then  seek  this  information  in  the  spores  or  reproduc¬ 
tive  germs  of  what  botanists  term  cryptogamic,  or  agamic 
plants.  Take  some  individual  of  the  family  of  the  Fungi  or  of 
Lichens,  for  example,  and  study  the  constitution  and  function 
of  germ.  And  what  do  we  find?  We  find  simply  this. 
We  find  a  single  grain,  as  it  were,  of  dust,  which,  when  shed 
upon  the  inorganic  earth,  we  see  developing  or  generating 
from  that  earth  a  fungus  or  lichin  identical  with  that  which 
the  germ  has  just  left. 

Here,  then,  we  have  clearly  and  distinctly,  as  I  conceive, 
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disclosed  to  us  two  (as  I  regard  them)  important  physiological 
facts,  namely  ;  firstly,  the  nature  of  the  function  of  the  em¬ 
bryo  or  germ  of  that  fungus  or  lichin  (and  consequently,  as  I 
conceive,  the  nature  of  the  function  of  embryos  or  germs 
universally)  and,  secondly — and  I  would  solicit  attention  to 
this  statement — and,  I  say,  secondly,  the  nature  of  the  ma¬ 
terials  specially  provided  by  nature  for  calling,  or,  if  I  may  so 
term  it,  stimulating  that  embryo  or  germ  to  the  discharge  of 
its  physiological  function. 

The  function  of  the  germ,  as  it  appears  to  me,  has  been 
obviously  this,  namely,  to  confer  or  im^mrt  organization;  in 
a  word,  that  germ  is  manifestly,  as  I  conceive,  an  orgsmizing 
agent.  Such,  I  say,  would  appear  to  me  to  be  manifestly  the 
function  of  that  simple  species  of  embryonic  germ  ;  and  such, 
I  shall  presently  attempt  to  show,  is  in  like  manner  the  func¬ 
tion  of  every  species  of  reproductive  germ  throughout  the 
entire  of  organic  creation,  from  the  simplest  to  the  most  com¬ 
plex,  from  that  of  the  lichen  to  that  of  man.  The  function  of 
each  and  of  all  is  the  same ;  namely,  to  confer  or  impart 
organization — in  a  word,  they  are  all  alike — organizing  agents. 
This  I  shall  presently  attempt  to  make  clear. 

Having,  in  my  publication  of  1848,  directed  attention  to 
the  physical  constitution  of  inorganic  creation,  and  having 
pointed  to  the  relation  in  which  the  forces — such  as  gravity^ 
caloric,  electricity,  &c.  which  control  the  operative  action  of 
its  ponderable  elements  and  their  compounds — having  pointed 
pointed  out,  I  say,  the  relation  in  which  those  forces  stand 
towards  inorganic  creation's  material  components,  I  thus,  by 
way  of  analogy,  observe  : — 

‘‘  If,  having  made  ourselves  familiar  with  inanimate  crea¬ 
tion,  with  its  atoms,  its  compounds,  its  worlds  and  their 
systems, — if,  having  learned  of  its  attributes  and  laws,  it 
were  announced  to  us  that  some  researcher  in  science,  having 
recognized  a  new  species  of  creation,  having  seen  matter 
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under  aspects  hitherto  unobserved,  had  attained  to  the  dis¬ 
covery  of  a  new  class  of  compounds — of  compounds  possessed 
of  symmetrical  form — should  we  not,  making  analogy  the 
guide  of  our  reason,  be  led  to  attribute  this  new  class  of 
compounds  to  the  operation  of  their  attributes,  general  and 
specific,  in  an  hitherto  unrecognized  or  new  CLASS  OF  atoms. 

‘‘Such  experimental  researcher  is  Mankind  at  large,  ex¬ 
perience  presents  all  with  this  new  class  of  comijounds  in 
the  varied  departments  of  an  organized  world.''^' 

As  we  proceed,  I  shall  endeavour  to  make  it  appear  that 
such  new  class  of  atoms  does  in  reality  exist  in  the  form  of 
2ohysiologically  indivisible  organizm^  agents,  I  shall  further 
endeavour  to  show  that  every  embryonic  germ  in  existence  is 
composed  of  one  or  more  such  atomic,  or  physiologically  indi¬ 
visible  organizi?7^  agent ;  and  that  all  such  embryonic  germs  (or 
organizi??.^  atoms)  on  having  completed  the  discharge  of  their 
physiological  function  have, — as  that  function — developec?  the 
various  new  class  of  comiwunds  referred  to,  namely — in  other 
words — the  various  vegetables  and  animals  to  be  met  with 
throughout  organic  creation. 

That  such  statements  are  facts,  I  say,  I  shall  presently  en¬ 
deavour  to  prove ;  but  perhaps,  before  doing  so,  I  ought  here 
to  explain  w4at  I  desire  to  convey  by  what  I  have  just  now 
termed,  “  the  materials  specially  provided  by  nature  for  stimu¬ 
lating  that  germ  to  the  discharge  of  its  physiological  function.’^ 
My  meaning  in  that  statement  may  thus  be  expressed  : — 

“We  called  attention,  when  observing  on  the  general  forces 
which  give  motion  to  inanimate  matter,  to  the  necessity  we 
conceived  there  to  exist  for  the  operation  of  wdiat  we  called 
that  matter  s  reciprocal  or  stimulus,  before  the  action  of  such 
forces  could  be  manifested.  Our  object  in  so  doing  was  to 
point  to  a  similar  necessity  which  we  regard  as  existing,  for 

*  Freke  on  Organization,  (1848)  p.  23. 
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the  operation  of  an  analogous  reciprocal  or  stimulus,  before 
the  action  of  the  analogous  general  force,  the  organizing 
influence,  can  manifest  its  active  operation.  We  would  now  di¬ 
rect  attention  for  a  moment  to  what  we  would  call  the  law  of 
reciprocity,  or,  more  correctly,  (if  we  be  allowed  such  expres¬ 
sion),  the  law  of  specific  stimulation.  Gravity  is,  we  conceive, 
not  more  universally  a  force  operating  through  matter,  than 
is  this  law  of  reciprocity  or  stimulation — a  law  universally 
applicable  to  operative  forces.  Let  us  be  understood ;  what 
we  desire  to  convey  is,  that  experience  presents  us  with  no 
example  of  a  force  operating  through  matter  as  a  cause  of 
manifest  results,  that  has  not  been  made  of  necessity,  and 
essentially  dependent  for  that  manifestation  on  the  operation 
of  something  distinct  from  the  matter  through  which  such 
manifestation  takes  place.  Such  we  have  seen,  in  the  inani¬ 
mate  world,  to  be  the  case  with  gravity,  caloric,  and  elec¬ 
tricity,  and  such  is  obviously  equally  true  of  inanimate 
matter’s  specific  laws,  or  of  the  forces  called  chemical. 

A  little  reflection  will  show  that  this  law  extends  with 
a  like  universality  over  the  entire  of  the  organized  world. 
We  see  the  seed,  which  for  centuries  has  lain  inactive  and 
indolent,  spring  instantaneously  into  action  when  that  some¬ 
thing  is  present.  We  see  the  function  of  tl«  contents  of 
the  animal  ovum  for  ever  undischarged,  unless  by  its  stimulus 
called  into  action.  But,  not  to  multiply  examples,  how 
perpetually  in  our  own  persons  are  we  told  of  this  law  ? 
How  completely  has  our  nervous  system  been  made  sub¬ 
servient  thereto.  We  find  our  sentient  nerves,  whether  those 
of  special  or  of  ordinary  sense,  have  each  its  appropriate 
agency  for  calling  its  function  into  action.  Does  the  organ 
of  vision  discliarge  its  function  in  the  absence  of  light  ?  Ts 
that  of  hearing  in  activity  when  no  vibrations  exist?  Do 
not  the  olfactory  and  gustatory  nerves  require  something 
specific  in  matter’s  construction,  without  which  smell  and 
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taste  were  for  ever  unknown  ?  And  does  not  the  ordinary 
sense  of  touch  require  contact  as  its  excitant?  Nor  is  this 
law  confined  to  the  sentient  portion  of  our  nervous  system, 
but  is  in  equal  force  with  respect  to  our  motor  apparatus, 
at  least  that  portion  of  it  known  as  the  voluntary  nerves. 
Volition,  and  volition  only,  can  in  a  normal  condition  of  the 
organism  call  into  active  operation  the  function  of  the  volun¬ 
tary  nerves.  Volition  is  then  obviously  the  normal  excitant 
or  specific  stimulus  of  the  voluntary  nerves.  All  such 
excitants  will  illustrate  what  we  now  mean  to  convey,  when 
we  employ  the  term  reciprocal  or  specific  stimulus,  namely, 
that,  be  it  of  what  nature  it  may,  which  for  each  is  capable  of 
calling  into  operation  its  functional  action. 

If,  then,  this  law  of  reciprocity  or  of  specific  stimulation 
be  universally  applicable  to  all  operative  forces,  we  should 
expect  to  find  each  organism  constructed  for  conferring 
organization  ;.^that  is,  each  link  in  the  chain  of  our  organiz¬ 
ing  atoms,j:i[jt»^Mb©v  provided  with  some  distinct  specific 
stimulus,  which  is  capable  of  calling  into  operation  its  func¬ 
tional  action.  In  other  words,  before  any  organizing  atom 
can  confer  its  organizing  agency  upon  matter,  that  atom 
must  be  exposed  to  the  influence  of  its  own  specific  stimulus, 
so  that  for  each  link  in  the  great  chain  of  progressively 
advancing  organizing  atoms,  we  must  look  for  an  appropriate 
stimulus ;  constituting,  collectively,  a  corresponding  chain 
of  progressively  advancing  excitants  or  specific  stimulants. 
That  such  is  the  case  it  shall  be  our  endeavour  to  show ; 
and,  with  this  view,  we  would  now  call  attention  to  the 
contemplation  of  life  in  its  simplest  process  ;  that  is,  as  it 
is  manifested  by  the  humblest  of  vegetations,  or  by  the  first 
or  simplest  link  in  our  organizing  chain  ;  and,  before  doing 
so,  we  would,  in  the  first  place,  premise  that,  as  in  the 
inorganic  or  inanimate  world,  having  acquired  a  knowledge 
of  the  principles  which  regulate  the  operation  of  the  general 
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forces,  gravity  and  caloric,  as  they  control  the  physical  action 
of  an  individual  particle  of  any  species  of  matter,  we  may 
predicate  the  same  as  their  principles  of  operation  on  all 
inanimate  matter  universally ;  so,  in  the  organic  world,  or 
world  of  animation,  if  we  can  attain  to  a  knowledge  of  the 
principles  which  regulate  the  operation  of  the  great  general 
force,  the  organizing  influence,  as  it  controls  the  physiological 
action  of  an  individual  organizing  atom,  we  may  predicate 
the  same  as  its  principle  of  operation  on  all  the  organizing 
atoms  throughout  organic  creation. 

Let  us,  then,  retaining  this  reflection  in  the  memory, 
contemplate  life  in  its  simplest  process,  or  as  it  is  manifested 
by  the  first  link  in  our  organizing  chain,  that  therefrom 
we  may  collect  the  general  laws  which  regulate  the  mani¬ 
festation  of  all  earthly  life.  A  microscopic  granule  formed 
of  carbon,  oxygen,  hydrogen,  azote,  and  potassium,  (or  the 
like)  combined  in  definite  proportions,  and  so  relatively 
arranged  as  to  constitute  the  condition  called  organized,  is 
all  we  can  be  said  to  know  as  to  the  material  composition 
of  that  atom.  The  arrangement  in  the  relative  positions  of 
those  constituents  is,  as  we  have  seen,  essentially  distinct  from 
that  which  their  own  specific  attributes  as  inanimate  matter 
would  bring  about.  On  the  constituents  of  that  atom  are 
operating  two  distinct  and  o|)posing  forces,  each,  as  it  were, 
energizing  to  exercise  its  sway ;  the  organizing  agency  (if  I 
might  so  term  it)  retaining  them  in  the  condition  of  organiza¬ 
tion  ;  their  specific  attributes,  or,  as  it  is  called,  chemical 
affinity,  struggling  to  render  them  inorganic.  So  long  as 
these  two  antagonistic  forces  balance  each  other  s  action  into 
a  condition  of  equilibrium,  there  will  obviously  be  no  mani¬ 
festation  of  the  action  of  either ;  and  this  organizing  atom 
can  exhibit  no  active  properties  in  consequence  thereof, 
which  would  distinguish  it  from  ordinary  inanimate  matter.’'^ 


^  Freke  on  Organization  (1848)  p.  35. 


Again  I  observe  at  page  40 : — 

“  Here,  then,  we  have  disclosed  to  us  what  it  is  which  con¬ 
stitutes  the  specific  stimulus  of  the  first  or  simplest  link  in  the 
organizing  chain,  namely,  the  unorganized  or  mineral  matter 
upon  which  it  is  about  to  confer  organization.  Here,  too,  we 
have  suggested  to  us  what  it  is  which  must  constitute  the  spe¬ 
cific  stimulus  of  each  succeeding  link  of  that  chain ;  namely, 
that  for  each  upon  which  each  was  destined  to  confer  organi¬ 
zation — that  for  each  upon  which  each  has,  from  its  construc¬ 
tion,  been  adapted  to  exercise  its  function  of  elevating  it  one 
progressive  step  in  the  great  scale  of  organization.  Thus,  then, 
as  we  have  been  led  to  believe  in  the  necessary  existence  of  a 
chain  of  progressively  advancing  organizing  agents  or  atoms, 
whose  function  is  to  confer  organization ;  so,  too,  we  believe 
in  an  equal  necessity  before  that  function  can  be  fulfilled,  for 
the  existence  of  a  corresponding  chain  of  progressively  advanc¬ 
ing  organized  structures,  whose  function  is  to  receive  organiza¬ 
tion,  and  which  were  designed  and  adapted  for  calling  into 
operation  the  function  of  the  organizing  atoms.  Between 
these  two  chains,  at  corresponding  positions  respectively  in 
each,  such  natural  reciprocity  we  conceive  to  exist,  that  when 
brought  (conjointly  with  the  necessary  contingency  to  the 
atom  of  increased  chemical  action)  within  the  sphere  of  each 
other's  reciprocal  operation,  an  interchange  of  action,  as  it 
were,  takes  place  between  them,  and  each  discharges  its  func¬ 
tions  respectively — the  atom  of  imparting,  and  the  reciprocal 
or  stimulus  of  receiving,  the  organizing  influence.  The  first 
link  in  the  chain  of  atoms  is  the  simj^lest  of  vegetations.  The 
first  link  in  the  chain  of  stimulants  is  mineral  matter.  The  last 
link  in  the  chain  of  atoms  may  be  the  most  highly  organized 
organizing  atom  existing  within  the  complex  organism,  man. 
The  last  link  in  the  chain  of  stimulants  is  some  highly  elabo¬ 
rated  organized  product,  which  may  arouse  that  atom  to  the 
discharge  of  its  functional  operation — some  highly  organized 
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structure  upon  which  the  last  atom  can  confer  an  increased 
organization.  And  as,  when  directing  attention  to  the  stim¬ 
ulus  which  was  capable  of  calling  into  operative  action  the 
caloric  which  had  been  latent  in  matter,  we  solicited  permis¬ 
sion  to  call  such  stimulus  that  which  ivas  below  such'matter 
in  the  scale  of  calorification ;  so  we  now  see  that  the  stimulus 
which  is  capable  of  calling  into  operative  action  the  organizing 
influence  which  had  been  latent  in  the  organizing  atom,  is  that 
which  is  below  such  atom  in  the  scale  of  organization.  The 
first  link  in  the  organizing  chain  is  but  removed  from  inani¬ 
mate  matter — the  stimulus  of  that  link  is  inanimate’^* 

Again  I  observe  in  the  Dublin  Medical  Dress,  1851,  as 
follows  : — “  I  should  wish  to  direct  my  reader’s  attention  for 
a  moment  to  a  general  physiological  law,  upon  the  universality 
of  which  some  of  them  may  in  all  probability  have  never  re¬ 
flected — a  law  which  not  only  is  absolutely  universal,  but  the 
absolute  necessity  for  the  institution  of  which  is  apparent  from 
the  nature  of  physiological  phenomena.  That  law  I  have 
termed  the  law  of  specific  stimulation.  I  shall  explain.  It 
has  been  so  arranged  by  nature,  and  that  too  upon  principles 
which  admit  of  a  most  simple  and  intelligible  explanation — 
that  no  organized  structure,  whatever  be  its  nature,  can,  in  a 
normal  manner,  discharge  a  specific  physiological  function, 
whatever  that  function  may  be,  without  the  operation  of  some 
specific  stimulus ;  without,  in  other  words,  the  operation  of 
something  provided  specially  by  nature  for  calling  that  organ¬ 
ized  structure  to  the  discharge  of  its  specific  physiological 
function,  it  matters  not  what  the  nature  of  that  function  may 
be.  Had  this  law  not  been  instituted — had  such  provision 
not  been  made,  vital  actions  would  be  discharged  indepen¬ 
dently  of  control,  and  all  organized  beings  must  soon  cease  to 
exist.  We  should  see  in  the  dark;  we  should  hear  while 
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there  existed  no  cause  to  produce  sound  ;  we  should  walk 
without  will ;  and  we  should  live  without  food  :  all  life  would 
for  a  time  be  a  chaos  of  confusion,  and  the  duration  of  that 
time  would  be  short.  1  have  stated  that  the  physiological 
principle  upon  which  this  law  is  dependent  is  both  intelligible 
and  simple  ;  but,  though  simple,  its  exposition  would  occupy 
considerable  space.  I  shall  consequently  content  myself  for 
the  present  by  requesting  my  readers  to  run  over  in  imagi¬ 
nation  the  various  organized  structures  with  whose  physiologi¬ 
cal  function  they  are  acquainted,  and  they  will  be  able  to 
recognize,  if  not  the  universality,  at  least  the  very  general 
existence  of  this  law.'’^ 

Some  of  the  expressions  employed  in  these  quotations  may 
possibly,  in  the  absence  of  the  context,  appear  a  little  obscure ; 
but,  should  such  be  the  case,  I  trust  as  we  proceed  they  will 
become  intelligible. 

Having  then  said  thus  much  upon  the  f  unctions,  respec¬ 
tively,  of  germs  and  their  specific  stimuli,  before  proceeding  to 
inquire  more  minutely  into  those  functions,  the  present  appears 
to  be  the  appropriate  place  to  make  some  observations  upon 
the  anatomic  constitution  of  embryonic  germs,  or,  as  I  have 
termed  them,  organizing  agents. 

I  shall,  consequently,  now  proceed  to  the  consideration  of 
that  question,  and  shall  point  out  why  it  is  I  have  ventured 
to  propose  the  term  organizm^  atom  as  a  fit  and  appropriate 
expression  for  simple  organizing  agents.  Upon  this  [subject  I 
observe  as  follows  : — 

It  is  a  fact  which,  since  the  invaluable  researches  of 
S-.hliden  and  Schwann,  is  well  known  to  physiologists,  that 
organized  structures  have  their  origin  in  some  way  from  what 
are  termed  ‘  nucleated  cells,’ — that  is,  from  a  species  of  mem¬ 
branous  envelope,  containing  in  its  interior  one  or  more  micro¬ 
scopic  granules  termed  nuclei.  To  these  nuclei  have  been 
given  the  name  ‘  cytoblasts,^  or  ‘  cell-germs.' 
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The  real  nature  of  these  so-called  ‘  cyt oblasts"  or  '  cell-germs" 
appearing  to  me  to  be  still  involved  in  obscurity,  I  some  time 
ago  (1848)  proposed  to  myself  for  investigation  the  following 
inquiries — namely,  1st.  The  nature  of  the  function  of  each  indi¬ 
vidual  so-called  ‘  cytoblast"  or  ‘  cell-germ,"  as  also  the  requisites 
essential  to  the  discharge  of  that  function  2nd.  The  nature 
of  the  relation  which  subsists  between  these  so-called  ‘  cyto- 
blasts  ’  or  ‘  cell-germs "  and  their  cell — that  is,  in  other  words, 
the  manner  in  which  a  so-called  ‘cytoblast"  or  ‘cell-germ" 
forms  or  generates  a  cell.  And  3rdly.  The  nature  of  the 
relation  in  which  these  so-called  ‘  cytoblasts "  or  ‘  cell-germs" 
stand.  1st.  With  regard  to  inorganic  or  mineral  matter. 
2nd.  With  regard  to  each  other.  And  3rd.  With  regard  to 
those  other  organic  structures  (distinct  from  these  so-called 
‘  cytoblasts  "  or  cell-germs  ")  which  are  found  in  the  constitu¬ 
tion  of  organized  beings  ;  such,  for  instance,  as  woody  fibre, 
muscular  fibre,  nervous  tissue,  glandular  structure,  &c.,'  &c. 
In  relation  to  these  inquiries,  I  attempted  to  establish  the 
following  propositions — namely,  1st.  That  the  true  and  appro¬ 
priate  appellation  of  the  ultimate  organizing  molecule,  or  of 
these  so-called  ‘  cytoblasts  "  or  ‘  cell-germs,’  is,  ‘  Organizing 
Atom'  2nd.  That  the  manner  in  which  these  so-called  ‘cyto¬ 
blasts  ’  or  ‘  cell-germs  ’  generate  a  cell  is  closely  analogous  to 
that  in  which  a  body  radiating  caloric  may  become  surrounded 
by  (as  it  were)  an  envelope  of  the  matter  to  which  it  imparts 
its  caloric.  In  a  manner,  for  example,  closely  analogous  to 
that  in  which  the  water,  contained  in  a  vessel  which  has  been 
placed  in  the  centre  of  a  mass  of  ice,  may  be  converted  into 
ice,  while  in  becoming  so  converted  it  imparts  its  caloric  to 
the  surrounding  ice,  converting  it  into  water.  As  a  final  re¬ 
sult  in  such  case,  we  have  a  nucleus  of  ice  surrounded  by  an 
envelope  of  water.  3rd.  That  these  so-called  ‘  cytoblasts  ’  or 
‘  cell-germs "  so  exist  in  nature  as  to  constitute  an  unbroken 
chain  of  distinct  organisms,  gradually  ascending  in  the  scale 
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of  organization  from  the  humblest  "  cell-germ  ’  in  the  vege¬ 
table  kingdom  to  the  most  elevated  in  the  composition  of 
man ;  and  that  the  several  links  of  this  chain  are,  as  it  were, 
united  or  cemented  together  by  one  of  the  products  of  the 
function  of  each.  And  4th.  That  the  specific  function  of  each 
link  in  that  ascending  chain  of  organisms — that  is,  the  special 
function  of  each  individual  so-called  ‘  cytoblast  ^  or  ‘  cell- 
germ^  is  to  generate  or  create  a  specific  description  of 
organized  matter  which  is  essential,  and  which  alone  is  com¬ 
petent,  to  call  into  normal  operation  the  specific  function  of 
the  link  or  *  cell-germ  ^  next  above  it  in  the  ascending  chain 
of  organisms  or  ‘  cell-germs between  which  specific  descrip¬ 
tion  of  organized  matter  and  that  ^  cell-germ  ’  which  it  is 
capable  of  calling  into  action,  nature  has  placed  a  strong  force 
of  affinity  or  attraction  analogous  to  that  in  the  inanimate 
world  which  subsists  between  potassium  and  oxygen  ;  and  that 
thus  through  the  agency  of  this  specific  product  of  each  of 
the  several  links  in  the  ascending  chain,  all  the  various  links 
in  the  great  organizing  chain  are  united,  or  as  it  were  cemented 
together. 

As  these  four  deductions  may  require  a  moment's  further 
explanation,  I  shall  as  briefly  and  as  rapidly  as  is  consistent 
with  perspicuity,  make  a  few  observations  upon  each.  First, 
then,  as  to  wherefore  I  have  proposed  the  adoption  of  the 
terms  '  organizing  atom,'  and  why  I  consider  such  appellation 
of  importance.  Uj)on  what  grounds  I  am  of  opinion  that 
such  designation  of  the  ultimate  organizing  molecule  is  to  be 
preferred  to  the  term  ‘  cytoblast  ’  or  ‘  cell-germ.’ 

“  It  must  be  obvious  to  every  one  that  in  a  science  like  physi- 
iology  the  nomenclature  cannot  be  regarded  as  a  consideration 
of  inconsiderable  moment,  inasmuch  as  thereby  may  be  con¬ 
veyed,  perhaps  in  a  term,  the  most  correct  or  the  most  erro¬ 
neous  impressions.  How  should  this  nomenclature  be  regula¬ 
ted  ?  How  or  upon  what  principles,  should  the  nomenclature 
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in  every  science  be  constructed  ?  To  me  it  appears  that  the 
most  appropriate  and  philosophic  appellation  that  can  by  possi¬ 
bility  be  applied  to  any  entity  (be  its  nature  what  it  may,  or 
to  whatsoever  science  it  appertain)  must  of  necessity  be  that 
which,  without  involving  in  it  any  hypothesis  or  theory,  makes 
the  nearest  approach  towards  the  expression  of  the  constitu¬ 
tion  and  the  siDecijic  function  of  that  entity.  Let  us  then 
inquire  if  we  can  learn  anything  as  regards — first,  the  consti-. 
tution,  and  secondly,  the  specific  function  of  the  ultimate 
organizing  molecule.  First,  then,  as  to  the  constitution  of 
that  molecule.  It  is  well  known  to  every  one  familiar  with 
physical  science  that  several  phenomena  in  the  inorganic  or 
mineral  world  (such  as  the  laws  of  chemical  combination, 
crystallization,  &c.)  have  led  to  the  very  strong  presumption 
that  all  inanimate  matter  is  composed  of  ultimate  indivisible 
molecules,  which  molecules,  from  their  supposed  physical  indi¬ 
visibility,  have  received  the  very  appropriate  appellation, 
atoms.  Notwithstanding,  however,  the  strong  presumptive 
evidence  in  support  of  such  opinion,  the  infinite  physical 
indivisibility  of  inanimate  matter  can  scarcely  be  said  to  have 
been  actually  demonstrated,  and  the  atomic  constitution  of 
mineral  matter  must  still  be  regarded  as  hypothesis  or  theory. 
Does  it  follow  from  thence  that  such  must  be  also  the  case 
with  regard  to  living  or  animate  matter  ?  Does  it  result  as 
a  necessary  consequence  of  our  uncertainty  as  to  the  absolute 
'physical  constitution  of  inanimate  matter  that  the  infinite 
physiological  indivisibility  of  organized  beings  must  also  be  a 
matter  of  doubt  or  hypothesis?  To  my  mind  no  such  conse¬ 
quence  results.  I  have  no  hesitation  in  stating  that,  to  my 
mind,  it  appears  to  admit  of  the  clearest  demonstration  that 
the  infinite  physiological  divisibility  of  organized  beings  is 
utterly  and  absolutely  impossible,  and  that  consequently  the 
atomic  constitution  of  living  creation  is  as  much  matter  of 
demonstration  as  is  any  recognized  fact  in  the  science  of  phy- 


21 


siology.  Let  niy  readers  distinctly  understand  that  there  is 
a  marked  and  important  distinction  between  physical  or 
chemical  and  division.  It  is  needless  to  point 

out  what  constitutes  physical  or  chemical  division.  What  do 
I  understand  by  the  terms  'physiological  divisibility  ?  What 
1  understand  by  physiological  divisibility  is  this — namely, 
such  a  division  of  any  physiological  entity  as  does  not  destroy 
or  affect  the  physiological  properties  essentially  or  specifically 
appertaining  to  that  entity.  I  shall  illustrate.  A  fasciculus 
of  muscular  fibres,  for  example,  may  be  physically  and  at  the 
same  time  physiologically  divided  into  its  several  component 
muscular  fibres,  each  of  which  may  retain  undestroyed  and  un¬ 
altered  the  properties  which  essentially^and  specifically  belong 
to  muscular  fibre.  Hence  in  this  case  such  muscular  fasciculus 
may,  with  the  strictest  propriety  of  language,  be  said  to  have 
been  physiologically  as  well  as  physically  divided.  But  if, 
instead  of  dividing  that  fasciculus  into  its  several  fibres,  such 
fasciculus  be  triturated  to  a  fine  pulp  in  a  mortar,  its  division 
is  still  physical,  but  it  is  no  longer  physiological,  for  the  result 
no  longer  retains  the  physiological  properties  (unaffected  or 
unaltered)  which  essentially  and  specifically  belong  t6  muscu¬ 
lar  fibre.  Or  if  that  fasciculus  of  muscular  fibres  be  reduced 
to  its  elementary  components,  the  division  is  chemical,  but 
not  physiological,  for  the  physiological  properties  of  muscle 
have  been  altogether  destroyed.  To  me  it  appears  that  in 
every  organism  there  must  of  necessity  be  a  point  beyond 
which  physical  division  cannot  possibly  be  carried  without  of 
necessity  destroying  the  physiological  condition  which  is  essen¬ 
tial  to  constitute  what  we  understand  by  an  organism."’ 

Before  introducing  any  further  quotations,  I  shall  here  say 
a  few  words  in  explanation  of  the  foregoing  remarks,  some  of 
which,  for  the  reason  already  referred  to,  may  be  somewhat 
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obscure ;  and  I  do  so  the  more  particularly,  as  I  am  most 
solicitous  of  being  distinctly  understood  on  this  question. 

Every  organizm^  agent — such  as  the  embryonic  germ  of  a 
vegetable  or  an  animal — must  (as  it  appears  to  me)  be  in 
relation  to  its  anatomic  constitution,  either  a  simple  or  a 
compound  organism — a  simple  or  a  compound  organizing 
agent.  By  a  simple  organizing  agent  I  understand  a  single 
individual  entity,  not  composed  of  any  physiological  plurality 
whatever.  Such  individual  entity,  it  appears  to  me,  from  the 
phenomena  I  see  taking  place  around  me,  must  of  necessity 
have  existence.  Such  mav,  as  I  conceive,  be  the  sole  consti- 
tution  of  the  embryonic  germ  of  the  humblest  species  of  vege¬ 
table  being ;  and  such  is,  as  I  believe,  the  sole  constitution  of 
the  embryonic  germs  or  organizing  agents  which  respectively 
give  development  to  wnody  fibre,  &c.  in  vegetables  ;  and  to 
muscular  fibre,  nervous  tissue,  cerebral  matter,  &c.  in  man. 

By  a  compound  organizing  agent  I  understand  an  integral 
composed  anatomically  of  a  plurality  of  simple  organizing 
agents.  This  combination  of  simple  organizing  agents  consti¬ 
tutes  a  compound  or  aggregate  integral,  which,  being  itself  an 
organizing  agent,  is  consequently  with  propriety  designated  a 
compound  organizing  agent.  Such,  I  shall  presently  attempt 
to  show,  is  the  anatomic  constitution  of  the  embryonic  germs 
of  the  loftier  vegetations,  of  animals,  and  of  man — namely,  that 
all  such  compound  organizing  agents,  as  the  embryonic  germs 
referred  to,  are  composed  of  a  plurality  of  different  species  of 
simple  organizing  agents  ;  namely,  those  agents  which  give 
development  respectively  to  the  different  species  of  organizec^ 
tissue,  found  in  the  fully  developec?  vegetable  or  animal. 

Now,  if  an  organizing  agent  be  simple,  that  is,  a  single 
individual  entity,  and  not  composed  of  any  physiological  plu¬ 
rality  whatever,  then  its  biological  division  would  appear 
to  me  to  be  an  impossibility,  inasmuch  as,  not  being  a  phy¬ 
siological  compound,  it  cannot  possibly  be  physiologically 
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divided ;  consequently  its  division,  if  it  take  place,  must  be 
either  mechanical  or  chemical.  Now,  either  of  such  divisions 
— namely,  mechanical  or  chemical — must,  as  it  appears  to  me, 
except  under  peculiar  circumstances  to  be  hereafter  referred  to 
— either,  I  say,  of  such  division  must,  as  I  conceive,  destroy 
that  integrity  which  was  essential  to  constitute  that  simple 
organizing  agent  a  physiological  integral  or  unity. 

For  if  it  be  supposed  that  the  mechanical  or  chemical  divi¬ 
sion  of  that  simple  organism  does  not  destroy  its  integrity  as 
a  simple  independent  physiological  integral,  then,  I  confess,  I 
am  unable  to  recognise  what  possible  distinction  there  can  be 
between  an  organizing  agent  and  mineral  matter ;  nor  can  I 
understand,  upon  this  supposition,  what  is  to  prevent  mineral 
matter  from,  at  any  moment,  spontaneously  becoming  man. 

Consequently,  to  me,  I  sa}^,  it  would  ap23ear  that  either  a 
mechanical  or  chemical  division  of  that  simi^le  organizing 
agent  must  of  necessity  destroy  its  existence  as  a  physiological 
integral,  and  consequently  I  designate  that  simple  organ- 
izing  agent  an  organizing  atom  ;  that  is,  an  entity  which  is 
'physiologically  atomic. 

A  compound  organizing  agent,  such  as  the  human  embry¬ 
onic  germ,  of  course  admits  of  physiological  division  in  the 
same  manner  as  the  fasciculus  of  muscular  fibres  referred  to. 
But  it  can  only  be  so  far  physiologically  divided,  till  it  has 
been  decompounded  or  resolved  into  its  several  component 
simple  organizing  agents.  Any  division  beyond  this  cannot 
be  physiological. 

Finally,  I  shall  for  the  present  merely  add  upon  this  topic, 
that  if  it  be  admitted  that  an  ultimate  fibre,  either  of  wood 
or  of  muscle,  does  not  admit  of  being  physiologically  divided 
(and  to  me  it  would  appear  that  such  fact  is  unquestionable) 
then  (as  it  occurs  to  me)  the  same  may  be  asserted  with 
all  the  force  of  an  a  fortiori  of  an  ultimate  organizing  agent, 
namely,  an  organic  entity  which  has  to  maintain  an  independ- 
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ent  vitality.  With  regard  then  to  our  first  inquiry,  in  rela¬ 
tion  to  the  ultimate  organizmy  molecule,  namely — as  to  its 
anatomic  constitution — I  conclude  that  such  molecule  is 
cttomic.  The  second  inquiry,  namely — as  to  the  syecific 
function  of  that  molecule,  we  have  already  investigated 
and  have  found  that  such  function  is — to  organize.  Here, 
then,  we  have  constitution  and  function  (the  elements,  as  I 
conceive,  of  the  most  ‘perfect  nomenclature)  combining  to 
suggest  Organizing  Atom  as  the  most  appropriate  appellation 
for  that  molecule.  I  consequently  submit,  that  to  me  it  would 
appear,  that  organizing  atoms  should  not  (like  inorganic  or 
mineral  atoms)  be  regarded  as  objects  of  hypothesis. 

I  shall  here  add  no  more  on  this  subject,  but  I  shall  pre¬ 
sently  offer  another  argument  in  support  of  the  atomic  consti¬ 
tution  of  embryonic  germs. 

I  shall  now  make  a  few  observations  on  my  second  deduc¬ 
tion,  which  is  as  follows — namely,  that  the  manner  in  which 
organizing  atoms  develope  or  generate  a  cell  is  closely  analo¬ 
gous  to  that  in  which  a  body  radiating  what  is  termed  caloric 
or  heat,  may  become  surrounded  by  the  matter  to  which  it 
has,  as  it  were,  imparted  that  caloric  or  heat. 

In  entering  upon  the  consideration  of  this  subject,  I  wish  it 
to  be  distinctly  understood  that  I  express  no  opinion  whatever 
upon  any  theory  which  has  been  advanced  in  explanation  of 
the  phenomena  caused  by  the  agency  called  caloric  or  heat. 
I  am  solely  desirous  at  present  of  pointing  to  a  very  striking 
analogy  which  to  me  it  appears  may  be  observed  to  exist  be¬ 
tween  the  functional  action  of  organizing  agents  upon  the 
materials  to  which  they  are  imparting  organization,  and  the 
action  of  ponderable  matter,  in  its  connexion  with  the  agency 
or  principle  called  heat,  when  imparting  that  heat  to  other 
ponderable  constituents.  Upon  this  subject  I  express  myself 
thus  : — 

“  The  agency  perhaps  best  known  to  all  as  a  general  cause 


of  motion  in  matter,  as  well  artificial  as  natural,  is  that  called 
caloric.  Whether  caloric  be  a  material  agent,  whose  particles 
are  self-repellant,  while  they  are  attractive  of  those  of  ponder¬ 
able  matter,  or  its  phenomena  be  more  satisfactorily  explicable 
on  some  different  hypothesis,  it  concerns  us  not  now  to  in¬ 
quire.  Against  the  correctness,  however,  of  the  following 
statements  no  question,  we  apprehend,  will  be  raised,  namely : 
1st.  That  an  agency  (or  its  effects)  which  may  be  called 
caloric,  or  heat,  is  being  perpetually  transmitted  in  a  radi¬ 
ating  form  from  the  centre  of  our  solar  system  to  earth 
and  the  other  planets  placed  within  the  sphere  of  our  sun's 
operation.  2nd.  That  the  caloric  thus  transmitted  can 
so  combine  itself  with  inanimate  constituents,  as  to  become 
latent,  or,  as  it  were,  dormant  or  deprived  of  activity — that  is, 
can  so  combine  itself  as  to  be  unproductive  of  further  apparent 
results  than  the  construction  of  a  modification  in  the  arrange¬ 
ment  of  the  constituents  with  which  it  so  combines ;  while,  by 
the  destruction  from  any  cause  of  this  modified  arrangement, 
the  latency  of  the  caloric  may  be  at  the  same  time  destroyed, 
and  then  its  influence  as  an  active  agent  may  at  once  become 
manifestly  apparent.  3rdly.  That  the  caloric,  thus  emancipated 
from  association  with  inanimate  matter,  again  radiates  centri- 
fugally  in  every  direction,  and  may  again  exercise  its  influence 
upon  such  constituents  as  are  placed  within  the  sphere  of  its 
operation.  And,  4thly.  That  the  caloric  thus  radiated,  if  the 
constituents  placed  within  the  sphere  of  its  operation  be  simi¬ 
lar  (but  unmodified  in  arrangement)  to  those  from  which  it 
was  emancipated,  will  constitute  in  them  the  same  modifica¬ 
tion  in  arrangement  which  previously  existed  in  those  it  has 
left  ;  and,  having  done  so,  will  itself  therein  again  become 
latent,  the  constituents  with  which  it  had  previously  been 
united  being  again  reduced  to  the  unmodified  form ;  while  it 
is  during,  and  alone  during,  the  transit  of  the  caloric  from  one 
set  of  constituents  to  the  other,  that  activity  or  motion  is  ap¬ 
parent  in  either. 
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In  the  congelation  of  water  by  the  melting  of  ice,  we  have 
presented  to  us  a  familiar  example  of  each  of  these  facts.  We 
there  see  the  caloric  transmitted  from  the  sun  to  the  inani¬ 
mate  union  of  oxygen  with  hydrogen,  so  combine  itself  there¬ 
with  as  to  become  latent  or  unproductive  of  further  apparent 
results  than  the  construction  of  that  modified  arrangement  of 
these  constituents  known  to  us  by  the  name,  water.  This 
water,  on  being  exposed  to  the  influence  of  ice,  we  see  yielding 
thereto  its  own  latent  caloric,  thereby  converting  that  ice  into 
water,  while  itself  becomes  ice.  During  this  process  we  see 
molecular  motion  in  both  water  and  ice,  while  at  its  close  we 
find  all  has  again  become  still  ;  and  had  the  water  been 
originally  placed  in  the  centre  of  a  surrounding  mass  of  ice, 
we  should  have,  as  the  final  result,  a  solid  nucleus  enclosed 
^vitJdn  an  envelope  of  fluid/'* 

I  shall  now  quote  from  the  Dublin  Medical  Press  for  Srd 
September,  1851,  where  I  have  entered  more  fully  into  this 
question,  as  follows : — “  Place  in  a  bowl  a  mixture  of  snow 
and  common  salt.  In  the  centre  of  this  solid  mixture  place  a 
glass  of  fluid  cream,  and  in  a  short  time  we  shall  have  a 
solid  nucleus  of  cream  surrounded  by  an  envelope  of  fluid. 
What  is  the  change  which  here  has  taken  place  ?  It  is  this  : 
an  interchange  in  their  respective  conditions  has  taken  place 
between  the  nucleus  originally  fluid  and  its  solid  envelope, 
the  former  having  assumed  the  condition  which  the  latter 
originally  held,  while  in  doing  so  it  has  conferred  upon 
the  latter  its  own  original  condition.  And  what  is  the 
cause  of  this  interchange  of  condition  ?  It  is,  as  my  readers 
are  intimately  aware,  that  the  principle  called  caloric  (be 
that  principle  what  it  may),  which,  before  the  experiment, 
retained  the  particles  of  cream  in  the  fluid  condition,  was 
(when  exposed  to  the  influence  of  a  solid  body  which  had 


*  Freke  on  Organization  (1848)  p.  5. 
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a  strong  affinity  for  that  principle)  imparted  by  the  fluid 
cream  to  the  surrounding  solid  mass ;  the  consequence  of 
which  was  that  the  fluid,  having  parted  with  the  cause  of 
its  fluidity,  became  solid,  while  the  solid  receiving  that 
fluidifying  cause  became  fluid.  And  wherefore  is  it  that  the 
solid  cream  has  become  surrounded  by  the  fluid  ?  Where¬ 
fore  is  it  that  the  result  has  assumied  the  form  of  a  nucleus 
surrounded  by  an  envelope?  Wherefore,  in  a  word,  have 
we  produced,  if  I  may  so  term  it,  a  nucleated  cell  ?  It  is 
because  on  parting  from  a  body  (or,  if  any  of  my  readers 
should  prefer  the  expression,  on  ceasing  to  manifest  its 
influence  upon  a  body)  caloric  radiates  (or  exercises  its 
influence)  centrifv gaily  and  in  every  direction.  Having 
reflected  for  a  moment  upon  this  process,  and  having  dis¬ 
tinctly  before  their  minds  the  changes  which  take  place,  their 
nature  and  their  cause,  let  my  readers  now  substitute  for  the 
cream  and  its  envelope  of  snow  and  salt,  two  substances  of 
a  very  different  nature,  and  observe  the  striking  analogy 
between  the  changes  which  take  place  in  the  substituted 
substances  and  those  which  v/e  have  just  been  considering. 

“  Let  them,  in  imagination,  substitute  in  the  foregoing  ex¬ 
periment  for  the  nucleus  of  cream  (while  in  its  original  fluid 
condition)  the  first  or  humblest  of  our  organizing  atoms; 
or  in  other  words,  the  embryonic  germ  of  the  simplest  con¬ 
ceivable  of  vegetations.  This  granule  I  shall  suppose,  for  the 
sake  of  argument,  to  be  so  extremely  minute  as  to  be  invisi¬ 
ble  even  under  our  highest  magnifying  powers.  Let  them 
further,  for  the  originally  solid  envelope  of  snow  and  salt 
in  our  experiment,  substitute  certain  components  of  the  inani¬ 
mate  or  inorganic  world — say,  for  instance,  carbonic  acid, 
or  carbonate  of  ammonia,  and  water.  Let  them,  in  addition, 

in  place  of  the  word  fluid,  as  applied  to  the  nucleus  of  cream, 

% 

substitute  the  word  organized,  as  applied  to  the  new  nucleus 
(namely,  to  the  germ  of  the  simplest  of  vegetations) ;  and  for 
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the  word  solid,  as  applied  to  the  envelope  of  snow  and  salt, 
substitute  the  word  inorganic,  as  applied  to  the  new  envelope 
— that  is,  to  the  inanimate  or  inorganic  matter,  such  as  car¬ 
bonic  acid,  or  carbonate  of  ammonia,  and  water.  What  have 
we  then  at  the  commencement  of  our  second  experiment? 
We  have  the  germ  of  a  simple  vegetation  surrounded  by  an 
inanimate  world.  We  have  an  organic  nucleus  surrounded 
by  an  envelope  of  inorganic  matter.  We  have,  in  a  word, 
an  organizing  agent  surrounded  by  unorganized  elements. 
Such  is  what  we  have  at  the  commencement  of  our  experiment ; 
but  what  are  the  changes  which  subsequently  take  place  ?  I 
may  express  those  changes  concisely  in  the  following  words — 
namely,  ‘  Except  a  corn  of  wheat  fall  into  the  ground  and 
die,  it  abideth  alone;  hut  if  it  die,  it  bringeth  forth  much 
fruit. ^  Thus  the  liviug  or  organizing  nucleus  must  become 
dead  or  inorganic,  while  in  doing  so  it  confers  life  or  organi¬ 
zation  upon  unorganized  or  inanimate  matter.  Will  my 
readers  question  that  an  interchange  in  their  respective  condi¬ 
tions  has  taken  place  between  the  nucleus  originally  organic 
and  its  inorganic  envelope,  the  former  having  assumed  the 
condition  which  the  latter  originally  held,  while  in  doing 
so  it  has  conferred  upon  the  latter  its  own  original  con¬ 
dition. 

And  what  was  the  cause  of  this  interchange  of  condition  ? 
Few,  I  feel  assured,  will  question  it  must  be  this — namely, 
that  the  principle,  whatever  that  principle  be,  which,  before 
the  experiment,  retained  the  components  of  the  organizing 
agent  in  the  organized  condition  was  (when  exposed  to  the 
influence  of  matter  which  had  for  that  principle  an  affinity) 
imparted  by  the  organizing  agent  to  the  surrounding  in¬ 
organic  matter ;  the  consequence  of  which  was  that  the 
organizing  agent  having  parted  with  the  cause  of  its  or¬ 
ganization  became  inorganic,  while  the  surrounding  inorganic 
matter  receiving  that  organizing  cause  became  organized. 
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And  wherefore  is  it  that  the  organizing  agent  has  become 
surrounded  by  the  inanimate  matter  ?  Wherefore  is  it  that 
the  result  has  assumed  the  form  of  a  nucleus  surrounded  by 
an  envelope?  Wherefore,  in  a  word,  have  we  produced  a 
nucleated  cell  ?  It  is  because  on  parting  from  a  body  (or, 
if  my  readers  prefer  the  expression,  on  ceasing  to  manifest 
its  influence  upon  a  body)  the  organizing  principle,  like  its 
analogue  caloric,  radiates,  or  exercises  its  influence,  centrifu- 
gally  and  in  every  direction.  Such,  it  appears  to  me,  is  the 
manner  in  which  an  organizing  atom,  or  so  called  “cell' 
germ,""  generates  a  cell,  and  such  appears  to  me  to  be 
identically  analogous  to  the  manner  in  which  a  body  radiat¬ 
ing  caloric  may  become  surrounded  by  the  matter  to  which 
it  imparts  its  caloric/'^ 

Having,  then,  directed  attention  thus  briefly  to  somewhat 
of  the  manner  in  which,  as  I  conceive,  an  organizing  agent 
or  embryonic  germ  discharges  its  physiological  function  of 
conferring  or  imparting  organization ;  and  having  shown  how, 
as  it  appears  to  me,  one  result  of  that  function  is  the  develope- 
ment  or  generation  of  what  has  been  termed  “a  nucleated 
cell,''’  I  shall  now  proceed  to  point  out  how,  as  I  conceive, 
that  cell  and  its  contents  are  to  be  ultimately  disposed  of. 

This  brings  me  at  once  to  the  consideration  of  my  third 
and  fourth  deductions  in  relation  to  the  question  of  “  cyto- 
genesis,"  or  “cell -growth."  The  third  and  fourth  deductions 
to  which  I  refer  are  as  follows,  viz.  : — 3rd.  “  That  organizm^ 
agents  so  exist  in  nature  as  to  constitute  an  unbroken  chain 
of  distinct  organisms,  gradually  ascending  in  the  scale  of 
organization,  from  the  humblest  ‘  cell-germ  '  in  the  vegetable 
world  to  the  most  elevated  simple  organism  which  enters 
into  the  composition  of  man;"  and  4th.  “That  the  specific 
function  of  each  link  in  the  chain  of  organizing  atoms — that 


*  Freke  in  The  Dublin  Medical  Press,  3rd  September,  1851. 
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is,  the  special  functicn  of  each  individual  so-called  ‘cytoblast' 
or  ^cell-germ,’  is  to  generate  or  create  a  specific  species  of 
organized  matter  which  is  essential,  and  which  alone  is  com¬ 
petent,  to  call  into  operation  the  specific  function  of  the  link 
or  ‘cell-germ"  next  above  it  in  the  ascending  scale  of  organ¬ 
isms  :  between  which  specific  species  of  organized  matter  and 
the  ‘cell-germ"  which  it  is  capable  of  calling  into  action. 
Nature  has  placed  a  strong  force  of  attraction  ;  and  that  thus, 
through  the  agency  of  this  specific  product  of  each  species 
of  organizing  atom,  we  have  the  various  links  in  the  organiz¬ 
ing  chain  united,  or  as  it  were  cemented  together."" 

I  shall  make  a  few  observations  upon  each  of  these  deduc¬ 
tions.  That  organizf?!^  agents  do  actually  so  exist  in  nature 
as  to  constitute  a  gradually  ascending  chain  of  organic  entities 
whose  function  is  to  confer  or  impart  organization,  would 
appear  to  me  to  be  a  fact  which  no  reflecting  physiologist  can 
question.  I  shall  here  quote  my  former  observations  on  this 
question  : — 

“  Let  my  readers  ask  themselves  what  they  mean  by  the 
expression  ‘organic"  or  ‘organized" — what  they  mean  to  ex¬ 
press  when  they  say  of  such  or  such  matter  it  is  organized 
or  organic  in  contradistinction  to  matter  which  is  said  to  be 
unorganized  or  inorganic  ?  Every  one  is  aware  that  one 
meaning  included  in  that  expression  is,  that  the  components 
of  such  matter  preserve  among  themselves  a  certain  relative 
arrangement  as  to  position  and  distance  which  differs,  or  is 
distinct,  from  the  arrangement  which  the  same  components 
would  assume,  if  abandoned  to  the  free  and  exclusive  con¬ 
trol  of  the  ordinary  laws  of  physics  and  chemistry,  and  that 
in  consequence  of  this  distinction  in  the  arrangement  of  its 
components,  the  compound  is  possessed  of  a  new  order  of 
properties,  to  which  properties  we  give  the  name  ‘  organic! 
Every  one  is  aware,  for  instance,  that  the  meat  we  eat  is  what 
is  termed  organic,  and  that  the  salt  named  carbonate  of 
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ammonia  is  called  inorganic;  and  every  one  is  aware  that 
notwithstanding  the  vast  distinction  in  their  properties  be¬ 
tween  these  two  species  of  matter,  the  components  of  each  are 
almost  identical,  so  much  so,  that  if  such  meat  be  abandoned 
to  the  free  and  exclusive  control  of  physical  and  chemical 
laws,  it  will,  to  a  great  extent,  eventually  become  carbonate 
of  ammonia.  Now,  upon  what  does  this  difference  in  the 
arrangement  of  the  components  of  these  two  very  different 
species  of  compound  depend  ?  By  what  means  has  it  been 
accomplished  that  the  elements  of  carbonate  of  ammonia  have 
assumed  this  new  arrangement  which  gave  to  the  compound 
this  new  order  of  properties?  By  what  means,  in  other 
words,  does  inorganic  matter  become  organized  ?  That  ques¬ 
tion  has  already  been  discussed,  and  I  feel  little  doubt  that 
there  are  but  few  of  my  readers  who  do  not  feel  fully  convinc¬ 
ed  that  it  can  be  solely  and  alone  through  the  agency  or 
instrumentality  of  organisms  or  organizing  agents.  But  the 
above  is  not  the  only  distinction  we  can  recognize  between 
organic  and  inorganic  matter.  The  mere  fact  that  the  com¬ 
ponents  are  differently  arranged  in  organized  structures  from 
that  in  which  the  same  components  are  arranged  in  an 
inorganic  compound,  and  are  consequently  possessed  of  a 
different  order  of  properties,  is  not  the  sole  difference  we  can 
perceive  between  what  we  term  organic  and  inorganic  matter. 
We  find,  on  the  contrary,  another  well  marked  and  conspicu¬ 
ous  distinction.  And  what  is  that  distinction  ?  It  is  this. 
We  find  that  certain  organized  structures  are  but  slightly 
removed  in  the  properties  they  possess  from  the  properties 
which  their  components  would  possess  if  abandoned  to  the 
sole  influence  of  chemical  and  physical  laws;  while  at  the 
same  time  we  find  others  whose  properties  are  vastly  distinct 
from  what  would  be  the  result  if  so  abandoned.  We  find, 
in  a  word,  degrees  in  organization.  Thus,  for  instance,  the 
substance  called  urea,  which  possesses  a  very  slight  degree 
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of  organization,  differs  in  a  very  trifling  extent  in  its  pro¬ 
perties  from  the  physical  and  chemical  properties  possessed  by 
carbonate  of  ammonia,  while  muscular  fibre,  which  is  formed 
of  very  nearly  the  same  components,  differs  most  widely  in  its 
properties  from  that  salt.  Hence  we  may  state,  that  in  pro¬ 
portion  as  any  organized  structure  differs  in  its  properties 
from  the  properties  which  would  be  possessed  by  the  com¬ 
pound  resulting  from  the  chemical  union  of  its  components, 
in  the  same  proportion  may  that  structure  be  said  to  be  more 
or  less  highly  organized;  or  in  other  words,  more  or  less 
elevated  in  the  scale  of  organization. 

“Let  my  readers  run  over  in  imagination  the  various 
degrees  of  organization  (in  this  acceptation  of  the  term  de¬ 
grees)  which  may  be  recognized  intermediate  between  the 
organized  matter  formed  by  a  lichen  granule  and  the  cerebral 
matter  of  man.  The  question  for  us  now  to  determine  is, 
how  are  these  different  degrees  of  organization  conferred  ? 
It  is  scarcely  necessary  for  me  to  call  my  readers"  attention  to 
the  gradually  'progressive  nature  of  the  advance  which  takes 
place  in  every  transition  from  an  humbler  to  a  more  elevated 
degree  of  physiological  development.  They  have  but  to  look 
around  them  to  be  convinced  of  the  universality  of  this  law. 
They  do  not  see  the  seed  to  become  suddenly  a  shrub,  or  the 
shrub  to  become  suddenly  a  tree.  They  do  not  see  the 
^  infant  to  become  a  youth,  or  the  youth  to  become  man  with¬ 
out  each  having  passed  progressively  and  gradually  through 
fixed  and  prescribed  stages  of  advance.  The  same  is  univer¬ 
sal  throughout  nature.  No  great  transition  in  physiological 
development  can  any  where  be  seen  occurring  abruptly. 
What  is  progressive  development  in  physiological  language  ? 
It  is  the  conferring  of  degrees  of  organization.  Why  is  it 
that  man  cannot  (like  the  simplest  vegetation)  live  upon  car¬ 
bonate  of  ammonia  ancl  water^?  Simply  in  consequence  of 
the  existence  of  this  law.  Simply  because  mineral  matter 


requires  to  be  gradually  and  progressively  raised  step  by  step 
in  the  scale  of  organization ;  or,  in  other  words,  requires 
higher  and  higher  degrees  of  organization  to  be  gradually  and 
progressively  conferred  upon  it,  before  it  is  sufficiently  highly 
organized  or  raised  in  the  scale  of  organization  to  act  as  the 
specific  stimulus  of  the  various  component  organizing  atoms 
vvdiich  in  combination  constitute  the  compound  organism,  man. 
Had  not  nature  with  wise  design  enacted  this  law,  animals 
and  man  might  have  formed  their  required  organized  struc¬ 
tures  (such  as  muscles,  glands,  nerves,  &c.)  from  the  inanimate 
elements  of  earth,  and  a  vegetable  creation  would  not  as  now 
be  required  topropa  re  its  nutriment  for  an  animal  world. 
H  ow  it  must  be  obvious  to  my  readers,  that  it  would  be  most 
preposterous  to  suppose  that  any  organism  could  confer  a 
higher  degree  of  organization  upon  other  materials  than  that 
organism  was  possessed  of  itself ;  in  other  words,  that  an 
organism  could  impart  that  which  it  did  not  possess.  Were 
such  supposed  possible,  it  would  be  a  direct  infringement 
upon  the  law  of  progressive  development,  and  there  might  be 
nothing  to  prevent  a  lichen  granule  from  forming  the  cerebral 
matter  of  man.  We  have  further  seen  that  it  would  be 
irrational  to  suppose  that  inanimate  or  inorganic  matter  could 
spontaneously  become  organized.  It  would  be  equally  irra¬ 
tional  to  suppose  that  organized  matter,  when  organized, 
could  spontaneously  augment  its  own  organization — could 
raise  itself  in  the  scale  of  organization.  Were  such  supposed 
possible,  there  might  be  nothing  to  prevent  the  organized 
structure  formed  by  the  simplest  vegetation  from  spontane¬ 
ously  becoming  muscular  fibre;  and  the  humblest  species 
of  vegetation  that  is  now  in  existence  would  be  all  that  would 
be  required  for  the  formation  of  all  the  various  organized 
structures  in  being.  Heuce  it  must  be  obvious  ;  1st,  that  as 
degrees  in  organization  are  in  existence  in  nature ;  2nd,  that 
as  no  degree  of  organization  can  be  conferred  except  by  an 


organizing  agent ;  3rd,  that  as  no  organizing  agent  can  confer 
a  higher  degree  of  organization  than  that  organizing  agent 
itself  is  possessed  of ;  and,  finally,  that  as  organized  structures 
are  found  in  nature  gradually  ascending  in  the  scale  of  organi¬ 
zation,  from  the  organized  products  formed  by  the  humblest 
vegetation  to  the  cerebral  matter  of  man,  there  must  of 
necessity  he  a  chain  of  organisms  or  organizing  agents 
gradually  ascending  in  the  scale  of  organization,  from  the 
humblest  organism  in  the  vegetable  kingdom  to  the  most 
elevated  in  the  composition  of  man,  whereby  these  different 
degrees  of  organization  have  been  conferred.''* 

I  shall  now  say  a  word  on  my  fourth  and  final  deduction, 
which  I  shall  again  repeat,  as  to  it  I  would  venture  to  solicit 
the  reader's  special  attention.  It  is  this,  namely  : — 

‘‘  That  the  specific  function  of  each  link  in  the  chain  of 
organizing  atoms — that  is,  the  special  function  of  each  indi¬ 
vidual  so-called  ‘cytoblast'  or  ‘cell-germ,'  is  to  generate  or 
create  a  specific  species  of  organized  matter  which  is  essential, 
and  which  alone  is  competent,  to  call  into  operation  the  speci¬ 
fic  function  of  the  link  or  ‘cell-germ'  next  above  it  in  the 
ascending  scale  of  organisms ;  between  which  specific  species  of 
organized  matter  and  the  ‘  cell-germ’  which  it  is  capable  of 
calling  into  action,  nature  has  placed  a  strong  force  of  attrac¬ 
tion  ;  and  that  thus,  through  the  agency  of  this  specific  product 
of  each  species  of  organizing  atom,  we  have  the  various  links 
in  the  organizing  chain  united,  or,  as  it  were,  cemented  toge¬ 
ther.! 

*  Freke,  in  Dublin  Medical  Press,  lOth  Sept.  1851. 

t  “  I  have  stated  in  the  above  sentence,  in  general  terms,  and  for  the 
purpose  of  avoiding  obscurity,  that  such  is  the  function  of  each  link,  or 
of  each  individual  so-called  ‘  cytoblast,’  or  ‘  cell-germ.’  There  is,  how¬ 
ever,  an  exception  to  which  it  is  desirable  I  should  direct  my  readers’ 
attention,  and  which,  when  my  meaning  is  clearly  understood,  will  at 
once  be  apparent  to  all.  The  exception  I  refer  to  is  this.  The  various 
links  or  organizing  atoms  at  the  top  or  summit  of  the  several  branches 
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Perhaps  the  most  simple  way  of  explaining  what  I  desire 
to  convey  by  this  statement  is  to  give  the  reader  an  illustration 
of  my  meaning.  I  shall  consequently  introduce  the  following 
quotation  from  my  volume  On  Organization/"  published  in 
1848 

“  Let  us  suppose  single  individuals  of  the  first  three  species, 
in  succession,  of  organizing  atom,  namely,  one  of  the  first,  one 
of  the  second,  and  one  of  the  third  links  in  our  organizing 
chain,  to  be  so  brought  within  the  sphere  of  each  other’s  ac¬ 
tion  as  to  admit  of  the  operation  of  their  specific  laws — laws 
(as  before  observed),  it  may  be  said,  of  a  living  chemistry. 
Suppose,  too,  that  in  accordance  with  those  laws  a  mutual 
affinity  exists  between  these  three  atoms,  the  result  will  be 
that  a  union  will  take  place,  and  a  compound  organism  be 

of  the  organizing  chain,  can  obviously  have  no  link  or  organizing  atom 
above  them  in  that  branch,  and  consequently  the  residual  product,  formed 
by  such  atoms,  cannot  be  required  to  call  into  action  the  function  of  an 
organism  which  does  not  exist.  Each  such  link  or  organizing  atom 
(thus  placed  at  the  summit  of  its  branch)  does  however  form  a  residual 
product,  which  has  some  important  function  to  perform  in  the  general 
organism  of  which  that  atom  forms  a  part.  It  is  thus,  for  instance,  as 
I  regard  it,  that  muscular,  nervous,  glandular,  &c.,  structures  are  formed, 
which  structures  I  have  elsewhere  termed  ‘  the  final  or  ultimate  results  of 
the  nutritive  process.’  I  shall  endeavour  to  explain  myself  more  clearly. 
The  entire  organizing  chain,  or  chains  of  successively  advancing  organ¬ 
isms,  appears  to  me  to  have  been  constructed  by  nature  somewhat  in 
the  form  of  a  tree,  in  such  a  manner  that  although  no  link  in  the 
organizing  chain  is  interrupted  or  broken,  still  that  chain  at  a  certain 
point  gives  off  branches  in  different  directions.  That  is,  nature’s 
arrangement  appears  to  me  to  be  thus.  The  first  link,  or  simplest 
species  of  organizing  agent,  discharges  its  function  (of  conferring 
organization)  upon  inanimate  or  mineral  matter,  and  consequently  the 
organizing  chain  springs,  like  a  tree,  from  the  inorganic  or  mineral 
world.  As  the  links  of  this  chain  ascend,  there  is  a  point,  as  it  appears 
to  me,  where  branches  are  given  off  in  different  directions  ;  and  the 
link  or  atom  at  the  top  or  summit  of  each  such  branch  forms  or  gene¬ 
rates  a  residual  product  which  has  some  special  function  to  perform  in 
the  general  organism  of  which  that  link  or  atom  forms  a  part.  I  shall 
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constructed,  which  will,  in  all  probability,  be  possessed  of 
something  of  a  symmetrical  form. 

In  such  a  compound  we  should  naturally  expect  that  each 
distinct  species  of  organizing  atom  should  hawe  to  perform 
some  essentially  important  though  distinctive  part ;  while  the 
function  of  all  organisms,  we  can  scarcely  doubt,  is  to  confer 
organization. 

“Suppose,  then,  such  compound  organism  placed  in  the 
conditions  required  for  the  fulfilment  of  its  physiological  func¬ 
tions  (that  is,  presented  with  the  necessary  inanimate  elements 
in  conjunction  with  atmosphere,  and  the  essentials  as  to  mois¬ 
ture  and  temperature),  what  should  we  expect  to  result  ?  We 
should  expect  that  a  reciprocal  or  interchanging  action,  as  it 
were,  would,  in  the  first  instance,  take  place  between  the  first 

attempt,  by  au  illustration,  to  make  this  more  simple.  Inanimate  or 
mineral  matter  is  converted  into  the  simplest  species  of  organized 
matter ;  that  is,  is  raised  to  the  lowest  degree  of  organization  by  the 
first  or  humblest  species  of  organizing  atom.  This  organized  matter 
(thus  raised  to  the  humblest  or  lowest  degree  of  organization)  may 
be  elevated  in  the  scale  of  organization  by  an  organizing  atom  of  a 
higher  degree  of  organization  ;  that  is,  by  an  atom  more  elevated  in 
the  scale  of  organization  than  the  first  or  humblest.  It  may,  for 
instance,  be  converted  into  what  we  call  albumen.  This  albumen, 
again,  may  be  still  further  elevated  in  the  scale  of  organization  by 
a  third  atom  still  more  elevated  in  the  scale  of  organization  than  the 
second.  It  may,  for  example,  be  converted  into  what  we  call  fhrin. 
Finally,  this  fibrin  may  be  raised  still  higher  in  the  scale  of  organization 
by  any  one  of  the  following  atoms  (all  of  which  appear  to  me  to  be 
placed  at  the  top  or  summit  of  their  respective  branches  in  the  organiz¬ 
ing  chain),  viz.,  by  the  muscular,  the  nervous,  the  glandular,  &c., 
atom.  Now,  it  is  obvious  that  if  the  muscular,  the  nervous,  the  glan¬ 
dular,  &c.,  atoms  have  no  organizing  atom  above  them  in  their  respec¬ 
tive  branches  of  the  organizing  chain,  the  residual  products  formed  by 
these  atoms  (namely,  in  other  words,  muscular,  nervous,  glandular,  &c. 
structure — viz,,  the  final  or  ultimate  results  of  the  nutritive  process), 
such  residual  products,  I  say,  must  have  some  special  function  in  the 
general  organism  to  perform.  Should  there  be  any  obscurity  in  these 
observations,  I  trust  as  w^e  proceed  it  will  disappear.” 


or  simplest  of  the  three  atoms  and  the  inanimate  elements  ; 
the  result  of  which  would  be,  that  the  atom  would  elaborate 
the  inanimate  elements  into  an  organized  mass ;  that  out  of 
this  mass  it  would  construct  for  itself  a  membranous  envelope ; 
would  furnish  materials  which  could  call  into  operation  a 
reciprocal  action  in  the  second  ;  and,  finally,  would  remodel 
its  type  :  and  thus,  having  completed  at  the  same  time  its 
function  and  its  organic  existence,  it  would  be  reduced  to  the 
condition  of  inanimate  matter.  We  should  expect  that  a 
reciprocal  or  interchanging  action  would,  in  the  second  in¬ 
instance,  take  place  between  the  second  species  of  atom,  and 
that  portion  of  the  mass  organized  by  the  first  which  was 
destined  to  be  appropriated  to  that  purpose,  namely,  its 
residual  product ;  the  result  of  which  would  be,  that  the  atom 
would  elaborate  the  organized  mass  into  a  mass  still  more 
organized  ;  that  out  of  this  mass  it  would  construct  for  itself  a 
membranous  envelope — would  furnish  materials  in  the  form 
of  a  residual  product,  which  would  call  into  operation  a  re¬ 
ciprocal  action  in  the  third,  and,  finally,  would  remodel  its 
type  ;  and  thus  having  completed  at  the  same  time  its  func¬ 
tion  and  its  organic  existence,  it,  too,  would  be  reduced  to  the 
condition  of  inanimate  matter. 

“  And  so  of  the  third  ;  it,  in  like  manner,  having  been 
called  into  reciprocal  action  by  that  portion  of  the  organized 
mass  elaborated  by  the  second,  which  was  destined  thereto, 
and  having  produced  results  in  all  respects  analogous  to  those 
affected  by  the  second  and  first,  would,  on  the  remodelling  of 
its  type,  have  no  longer  organic  existence.  But  what  would 
be  "the  general  result  of  such  process  ?  It  would  be  obviously 
this :  we  should  have  the  compound  organism,  as  it  proceeded 
in  the  discharge  of  its  physiological  function,  gradually  becom¬ 
ing  augmented  in  its  bulk  or  dimensions,  and  as  gradually 
giving  development  to  new  species  of  structure.  We  should, 
in  obedience  to  the  specific  attributes  which  originally  united 
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the  three  atoms  into  something  of  a  symmetrical  form,  have 
these  new  structures,  according  as  they  became  developed, 
definitely  and  symmetrically  arranged.  We  should  have  three 
distinct  species  of  membraneous  envelope,  which  may,  as  we 
shall  hereafter  see,  become,  according  to  contingent  circum¬ 
stances,  tubes,  fibres,  &c.  We  should  have  three  distinct 
organized  masses,  or,  in  other  words,  what  we  shall  here¬ 
after  have  to  call  three  distinct  species  of  secretion, 
nerves,  muscles,  &c. ;  and,  finally,  we  should  have  the  three 
types  of  the  original  three  atoms,  (possessed  as  they  must  be 
of  the  same  specific  attributes  as  were  possessed  by  their 
parents,  and  consequently  urged  thereby  into  the  same  form 
of  union)  constituting  an  embryonic  representative  of  the 
original  organism,  and,  in  all  respects,  identical  to  what  that 
organism  had  been  antecedently  to  the  commencement  of  its 
physiological  function,  and  adapted,  under  similar  circum¬ 
stances,  to  give  development  to  a  similar  train  of  results.'"* 

Again,  on  the  same  subject  I  observe  in  the  Dublin  Medical 
Press  as  follows  : — 

“  My  readers  are  now,  I  feel  assured,  convinced  of  the  two 
following  factS' — namely,  1st,  that  an  ascending  chain  of  or¬ 
ganisms  is  actually  in  existence  in  nature  ;  and,  2nd,  that  the 
function  of  each  link  in  that  chain  is  to  organize  ;  that  is,  to 
confer  organization  upon  something.  The  ciuestion  which  we 
are  now  about  to  investigate  is  the  following — namely,  how  is 
this  function  discharged  ?  I  have  already  attempted  to  point 
out  that  two  essentials  are  absolutely  necessary  for  the  per¬ 
formance  of  that  function  in  every  organism — namely,  oxygen 
and  some  specific  stimulus,  or  some  stimulus  provided  by 
nature  for  that  purpose.! 

*  Freke  on  Organization,  (1848)  p.  47. 

t  I  have  not  considered  it  necessary  to  occupy  my  readers’  time  in 
my  present  publication  with  the  consideration  of  the  part  performed 
during  vital  action  by  the  several  other  contingencies  incidental  to  that 
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‘‘  The  former,  my  readers  are  all  well  aware,  has  been  care¬ 
fully  provided,  and  there  are  few  of  them  will  suppose  that 
nature  has  overlooked  the  provision  of  the  latter.  Few  of 
them  will  suppose  that  nature  has  with  care  supplied  the 
organizing  agents,  and  the  oxygen  which  is  to  act  as  their 
incidental  stimulus,  but  has  left  to  mere  hazard  or  chance 
the  provision  of  the  specific  stimulus  of  those  organizing 
agents — has  left  it,  in  other  words,  undetermined  upon  what 
materials,  and  what  only,  those  organizing  agents  can  confer 
organization.  Such  is  not  nature  s  mode  of  proceeding  in  her 
other  arrangements,  nor  has  it  been  her  mode  of  proceeding 
in  this.  Had  such  been  the  case,  man  might  feed  upon  the 
dust  on  which  he  treads  ;  and  in  this  respect  there  is  nothing 
which  is  peculiar  to  man.  The  special  materials  upon  which, 
and  upon  which  only,  each  individual  organism  in  existence 
can,  in  a  normal  manner,  feed  (should  my  readers  prefer 
that  expression),  have  been  strictly  defined  and  carefully  pro¬ 
vided  by  Nature.  And  what  are  those  materials  ?  I  shall 
endeavour  to  answer  this  question  by  pointing  out  the  rela¬ 
tion  in  which  the  several  links  in  the  chain  of  organisms  stand 
towards  each  other ;  in  other  words,  the  relation  which  sub¬ 
sists  between  what  I  mean  to  express  when  I  employ  the 
terms,  the  different  species  of  organizing  atom.  Let  me  then 
explain  what  I  mean  by  those  terms.  I  shall  for  simplicity 
number  the  successive  species  of  organizing  atom,  one,  two,  three, 
&c.  By  the  first  species  of  organizing  atom,  I  understand 
all  simple  organisms  which  are  capable  of  conferring  organ¬ 
ization  upon  inorganic  or  mineral  matter,  of  which  species 
there  may  exist  a  vast  number  of  varieties.  By  the  second 
species  of  organizing  atom  I  understand  all  simple  organisms 
which  are  capable  of  conferring,  not  organization  upon  inor- 

process,  such  as  heat,  light,  electricity,  moisture,  &c. ;  my  object  at 
present  not  being  to  write  a  treatise  on  physiology,  but  merely  to 
attempt  to  elucidate  certain  phenomena. 
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gallic  or  mineral  matter)  but  increased  organization,  upon  a 
residual  product  formed  by  the  first  species  of  organizing  atom. 
In  this  second  species  of  organizing  atom  there  are  also  several 
varieties,  the  number  of  'which,  however,  is,  as  I  conceive, 
considerably  less  than  that  of  the  first  species.  By  the 
tJdrcl  species  of  organizing  atom,  I  understand  all  simple 
organisms  which  are  capable  of  conferring,  not  organization 
upon  inorganic  or  mineral  matter,  or  not  increased  organiza¬ 
tion  upon  the  residual  product  formed  by  the  first  species  of 
organizing  atom  ;  but  still  further  increased  organization 
upon  the  residual  product  formed  by  the  second  species  of 
organizing  atom  ;  and  so  of  all  succeeding  species  to  the  last. 
To  me  it  appears  evident  (but  I  could  not  enter  upon  that 
inquiry  at  present)  that  the  number  of  the  varieties  contained 
in  each  species  of  organizing  atom  is  gradually  diminishing  as 
we  ascend  in  the  organizing  chain.  My  readers  distinctly 
understand  what  I  mean  by  a  simple  organism — that  is,  an 
organism  which  does  not  admit  of  physical  division  without 
destroying  the  physiological  condition  which  constitutes  it  an 
organism.  Let  us  now  inquire  what  it  is  which  constitutes  a 
compound  or  aggregate  organism.*  Let  us  suppose  single 
individuals  of  the  first  three  species  in  succession  of  organizing 
atom  (namely,  one  of  the  first,  one  of  the  second,  and  one  of 
the  third  species)  to  be  brought  within  the  sphere  of  each 

*  It  is  a  most  interesting  and  important  physiological  inquiry  to 
ascertain — Istly.  What  are  the  several  different  species  of  organizing 
atoms  in  existence  ?  2ndly.  What  are  the  varieties  contained  under 
each  distinct  species  ?  And,  3rdly.  What  are  the  varieties  in  the  re¬ 
spective  species  between  which  there  is  an  afinity,  and  those  between 
which  no  such  a^inity  exists  ?  The  determination  of  these  questions 
would  determine  the  number  of  species  of  living  beings  which  could  hy 
possibility,  in  accordance  with  existing  arrangements,  exist.  The  present 
would  not  be  the  place  for  such  inquiry,  but  at  some  future  period  I  hope 
to  be  able  to  point  out  in  what  manner,  as  I  conceive,  such  inquiry 
miglit  be  advantageously  pursued. 
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other’s  action.  The  result  will  be,  that  (if  the  varieties  se¬ 
lected  be  such  as  have  a  natural  affi^nity  for  each  other)  these 
tliree  atoms  must  unite  and  form  an  integral  which  will  con¬ 
stitute  what  I  understand  by  a  compound  or  aggregate  organ¬ 
ism. 

“  Let  us  now  suppose  this  compound  organism  formed. 
Our  next  question  is,  how  does  it  perform  its  specific  function  ? 
We  know  how  a  simple  organism  performs  ifc  function — a 
question  which  has  already  been  investigated — and  I  have  at¬ 
tempted  to  make  it  apparent  that  it  is  in  a  manner  closely 
analogous  to  that  in  which  the  influence  of  caloric  is  imparted 
from  one  body  to  another.  How,  then,  does  this  compound 
or  aggregate  organism  perform  its  function  ?  In  a  manner 
identically  analogous  ;  but  we  shall  attempt  to  follow  the  suc¬ 
cessive  steps  of  the  process  in  detail.  This  compound  organism 
being  composed  of  three  individual  simple  organisms,  each  of 
which  has  to  discharge  a  specific  function  of  its  own,  we  shall 
consider  those  three  simple  organisms  in  succession,  the  func¬ 
tion  of  the  three  in  combination  constituting  the  function  of 
the  aggregate  organism.  We  have  already  seen  that  the  con¬ 
ditions  required  by  the  first  species  of  organizing  atom  for  the 
discharge  of  its  function,  are  the  presence  of  oxygen  and  of 
inorganic  or  mineral  matter.  What,  then,  should  we  expect 
would  result  when  these  requirements  are  present  ?  We 
should  expect,  in  the  first  place,  that  this  atom,  radiating  its 
influence  centrifugally  and  in  every  direction,  would  surround 
itself  with  an  envelope  of  inorganic  or  mineral  matter,  upon 
which  matter  it  would  confer  organization,  converting  it  into 
an  organized  mass.  We  should  expect,  in  the  second  place, 
that  out  of  this  organized  mass  this  atom  would  form  a  resi- 
dual  product.,  whose  function  would  be  to  stimulate  to  the  dis¬ 
charge  of  its  function  the  second  species  of  atom  in  the  little 
compound  organism  ;  which  residual  product  would  stand  to 
the  second  species  of  atom  in  exactly  the  same  relation  as  that 
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in  which  the  inorganic  or  mineral  matter  stood  to  the  first. 
We  should,  expect,  in  the  third  place,  that  out  of  this  organ¬ 
ized  mass  this  atom  would  reconstruct  an  atom  of  the  first 
species ;  would,  in  other  words,  remodel  its  own  type,  which  it 
would  deposit  in  some  part  of  the  compound  little  organism 
appropriated  by  nature  to  that  purpose.  Such,  we  should 
expect,  would  be  the  entire  function  of  the  first  species  of 
atom  in  the  compound  ;  which  function  completed,  we  should 
expect  to  find  that  atom  reduced  to  the  condition  of  inorganic 
or  mineral  matter,  having  (like  the  matter  which  radiates 
caloric)  imparted  to  other  materials  that^  whatever  it  be, 
which  had  originally  been  the  cause  of  its  own  organi¬ 
zation.  And  how  should  we  expect  that  the  second 
atom  in  the  compound  would  discharge  its  function  ?  In  a 
manner  identically  analogous.  We  should  expect,  in  the  first 
place,  that  this  second  species  of  atom,  radiating  its  influence 
centrifu gaily,  and  in  every  direction,  upon  the  organized  resi¬ 
dual  product  prepared  for  it  by  the  first,  would  surround 
itself  with  this  product,  converting  it  into  a  mass  still  more 
highly  organized.  We  should  expect,  in  the  second  place, 
that  out  of  this  more  highly  organized  mass  this  second  species 
of  organizing  atom  would  form  a  second  residual  product, 
whose  function  would  be  to  stimulate  to  the  discharge  of  its 
function  the  third  species  of  atom  in  the  little  compound 
organism  ;  which  second  residual  product  would  stand  to  the 
third  species  of  atom  in  exactly  the  same  relation  as  that  in 
which  the^inorganic  or  mineral  matter  stood  to  the  first,  and 
the  first  residual  product  stood  to  the  second  We  should 
expect,  in  the  third  place,  that  out  of  this  more  highly  organ¬ 
ized  mass,  this  second  species  of  organizing  atom  would  recon¬ 
struct  an  atom  of  the  second  species ;  would,  in  other  words, 
remodel  its  own  type,  which,  in  obedience  to  the  same  law  of 
nature,  would  be  deposited  with  the  first  reproduced  atom 
in  that  part  of  the  compound  little  organism  appropriated  by 
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nature  for  its  reception.  Such,  we  should  expect,  would 
be  the  entire  function  of  the  second  species  of  atom  in  the 
compound ;  which  function  completed,  we  should  expect 
that  this  atom,  like  the  first,  and  from  the  same  cause, 
would  be  reduced  to  the  condition  of  inorganic  or  mineral 
matter.  And  so  of  the  third.  It,  in  like  manner,  having 
been  called  into  action  by  the  residual  product  prepared 
for  it  by  the  second,  and  having  produced  results  in  all 
respects  analogous  to  those  affected  by  the  first  and  second 
species  of  atom,  would,  on  the  remodelling  of  its  type,  no 
longer  have  organic  existence. 

“  Let  us  augment  the  number  of  atoms  in  our  supposed  little 
organism,  and  in  their  place  substitute  atoms  more  elevated  in 
the  scale  of  organization.  Let  us  give  to  the  substituted  atoms 
the  names,  vascular,  glandular,  muscular,  nervous,  &c.  &c., 
atoms,  and  what  is  the  result  ?  It  is  this.  We  have  arrived 
at  the  composition  of  the  embryonic  germ  of  man.  Nay  more, 
it  is  possible  for  us  to  determine  with  a  certain  degree  of  pre¬ 
cision,  as  I  shall  presently  attempt  to  point  out,  the  actual 
anatomic  position  or  arrangement  of  the  several  atoms  of 
which  this  embryo  is  composed.'"’* 

I  have  now  submitted  to  the  reader  in  a  general  way 
what,  as  it  appears  to  me,  must  be  the  anatomic  composition 
of  the  human  embryonic  germ,  namely,  “  that  such  embryo 
must,  as  I  conceive,  be  composed  of  a  number  of  organizing 
atoms,  whose  functions  are,  respectively,  to  generate  what  we 
call  vascular,  glandular,  muscular,  nervous,  &c.  structure. 
That  these  several  organizing  atoms,  brought  into  combina¬ 
tion  by  the  laws  of  organization  (or  by  what  with  propriety 
might  be  termed  the  laws  of  organic  or  living  chemistry), 
constitute  an  aggregate  integral,  or  what  I  have  termed  a 
compound  organism,  to  which  compound  organism  we  give 


*  Freke  iu  Dublin  Medical  Press,  lOtli  Oct.  1851. 
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the  name  of  the  human  embryo.  I  shall  now  endeavour  to 
point  out  somewhat  more  explicitly,  how  or  in  what  manner 
I  conceive  such  embryo  (as  also  that  of  every  living  being  in 
existence)  must  of  necessity  be  generated. 

‘‘  In  order  that  I  may  be  clearly  understood  upon  this  topic, 
which  to  me  appears  to  be  one  of  considerable  physiological 
importance,  I  shall,  in  the  first  place,  for  the  purpose  of  illus¬ 
tration,  briefly  direct  my  readers'’  attention  to  the  manner  in 
which  a  crystallized  salt  (such,  for  instance,  as  the  carbonate 
of  ammonia)  is  formed,  that  is,  how  a  compound  atom  is 
formed  in  the  inanimate  or  mineral  world.  My  reason  for 
doing  so  is,  that  I  conceive  a  very  striking  analogy  may  be  re¬ 
cognized  between  the  manner  in  which  the  several  component 
simple  inanimate  atoms  (comprised  in  that  inanimate  com¬ 
pound)  are  caused  to  unite  and  form  a  crystallized  salt  ; 
and  the  manner  in  which  the  several  component  simple  or¬ 
ganizing  atoms  (comprised  in  that  organic  compound)  are 
caused  to  unite  and  form  a  compound  organism,  such  as  the 
embryo  of  man. 

“  My  readers  are  aware  how  a  crystallized  atom  of  the  salt 
called  carbonate  of  ammonia  is  formed.  It  is  thus :  a  simple 
atom  of  carbon  unites  with  two  simple  atoms  of  oxygen,  and 
forms  a  compound  atom  which  we  call  carbonic  acid.  This 
union  of  these  two  different  species  of  matter  is  caused  by 
what  are  termed  the  chemical  properties  of  carbon  and  of 
oxygen.  Again,  a  simple  atom  of  nitrogen  unites  with  three 
simple  atoms  of  hydrogen,  and  forms  a  compound  atom  named 
ammonia,  which  union  is  also  brought  about  through  the 
agency  of  the  chemical  properties  of  these  two  species  of 
matter.  Finally,  these  two  newly-formed  compound  atoms 
(namely,  of  carbonic  acid  and  of  ammonia)  unite,  in  obedience 
to  their  chemical  properties,  and  form  a  crystallized  com¬ 
pound  atom  of  carbonate  of  ammonia.  Such,  my  readers  are 
aware,  is  the  manner,  and  the  only  manner,  in  which  a  crys- 


talized  atom  of  carbonate  of  ammonia  can  by  possibility  be 
formed ;  and  such  appears  to  me  to  be  closely  analogous  to 
the  manner  in  which  the  embryo  of  every  living  being  must 
of  necessity  be  formed.* 


*  I  have  selected  carbonate  of  ammonia,  in  the  above  illustration,  in 
preference  to  other  salts,  for  the  two  following  reasons,  namely, — first, 
because  being,  as  it  is,  composed  of  four  distinct  species  of  elemental  y 
matter,  it  on  that  account  affords  a  good  example  of  the  meaning  I  am 
desirous  of  conveying  ;  and  secondly,  because  we  shall  hereafter  see  the 
very  same  carbonate  of  ammonia,  or  rather  the  very  same  elementary 
constituents,  which  in  the  inorganic  world  exist  in  the  form  of  car¬ 
bonate  of  ammonia,  presenting  themselves  in  the  two  other  departments 
of  nature  in  a  very  different  form,  namely,  in  the  form  of  vegetable  and 
of  animal  structures.  We  shall,  I  say,  seethe  very  sauie  ma¬ 

terial  elements,  which  we  now  see  existing  in  the  inorganic  world  in  the 
form  of  the  crystalized  salt,  called  carbonate  of  ammonia,  passing  first 
from  that  inorganic  world  into  the  vegetable  kingdom,  assuming  the 
form  of  an  organised  vegetable,  and  giving  manifestation  to  vegetable 
life.  Secondly,  we  shall  see  the  very  same  elementary  components 
leaving  the  vegetable  kingdom  and  passing  into  the  animal,  assuming 
the  form  of  animal  organised  structures, — such  as  muscular  fibre,  ner¬ 
vous  tissue,  cerebral  matter,  &c., — and  giving  manifestation  to  the  phe¬ 
nomena  of  animal  life.  And,  finally,  we  shall  see  the  very  same  elemen¬ 
tary  components  returning, — as  the  result  of  the  manifestation  of  the 
phenomena  of  animal  life, — to  the  inorganic  or  mineral  world,  and 
again  assuming  the  form  of  the  crystalized  salt,  carbonate  of  ammonia, 
again  to  resume  its  circuitous  career. 

‘‘We  see  organising  agents  in  the  vegetable  form  conferring  organi¬ 
zation  upon  unorganised  ponderable  constituents,  thereby  converting 
them  into  an  organized  vegetable,  and  manifesting  through  them 
vegetable  life.  We  see  organizing  agents  in  the  animal  form  aug¬ 
menting  the  organization  of  the  same  ponderable  constituents,  raising 
them  in  the  scale  of  organisation,  thereby  converting  them  into  an 
organised  animal,  and  manifesting  through  them  animal  life.  W e  see 
the  same  ponderable  constituents,  when  animal  life  has  ceased  to  be 
manifested  therethrough,  return  to  their  original  unorganised  condition; 
again  to  become  vegetable,  from  which  to  be  reanimalized,  and  a  second 
time  pass  to  the  unorganised  state. — Frehe  on  Organization  (1848),^.  29.” 

The  foregoing,  I  say,  are  the  reasons  which  induce  me  to  select  car¬ 
bonate  of  ammonia  for  illustration  ;  should  there,  however,  be  any  who 
may  conceive  that  from  the  intimate  connexion  of  carbon  with  organic 
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“  In  order  to  point  out  this  analogy  more  clearly,  my  readers 
will  I  trust  pardon  me,  if  for  a  moment,  for  the  purpose  of 
illustration,  I  suppose,  in  the  inanimate  or  mineral  world,  an 
imaginary  state  of  things,  which  in  reality  does  not  or  could 
not  exist ;  but  the  supposition  of  which  for  a  moment  may 
enable  me  to  convey  more  forcibly  to  the  mind  of  some  of 
ray  readers  my  meaning  upon  a  topic  upon  which  I  am  most 
desirous  of  being  distinctly  understood. 

“  Let  me  for  this  purpose  suppose  for  a  moment  that  it 
is  possible  there  could  be  such  a  thing,  in  the  inanimate 
world,  as  matter  totally  devoid  of  all  chemical  properties 
whatsoever — matter  which  we  may  for  perspicuity  term 
chaotic  matter.  Let  us  further  suppose  (for  the  purpose 
of  illustration)  that  it  is  required  by  Nature  that  a  crystal¬ 
lized  atom  of  carbonate  of  ammonia  (formed,  as  we  have 
already  seen,  by  a  union  of  four  distinct  species  of  chemical 
matter)  should  so  act  upon  chaotic  matter  (that  is,  upon 
matter  supposed  to  be  devoid  of  chemical  properties)  as  to 

convert  that  chaotic  matter  into  a  crv'stallized  atom  of  car- 

%/ 

bonate  of  ammonia,  in  all  respects  identical  wdth  itself. 
What,  upon  this  imaginary  supposition,  must  be  the  process 
whereby  such  end,  if  practicable,  could  be  brought  about? 
The  only  manner  in  which  I  can  conceive  such  end  could 
(upon  this  supposition)  hy  p)0ssibility  be  accomplished  is 
the  following. 

‘^The  first  effect  of  the  atom  of  carbonate  of  ammonia 
upon  the  chaotic  matter  must,  as  it  appears  to  me,  be  this : 
namely,  the  four  distinct  species  of  matter  in  that  atom  of 
carbonate  of  ammonia  must,  in  the  first  place,  respectively 

creation, — standing,  as  it  does,  in  the  same  relation  to  the  organic  that 
silica  does  to  the  mineral  world, — should  any,  I  say,  for  this  reason  con¬ 
ceive  that  carbonate  of  ammonia  has  been  unhappily  selected,  they  can 
at  will  select  any  other  salt  they  please, — sulphate  of  potash,  magnesia, 
or  soda,  nitrate  of  silver,  &c.  ;  my  object  being  simply  to  illustrate. 
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impart  their  chemical  properties  to  the  chaotic  matter,  so  as 
to  convert  such  chaotic  matter  into  four  distinct  species  of 
chemical  matter — namely,  into  carbon,  oxygen,  nitrogen,  and 
hydrogen  ;  while  in  thus  parting  with  the  chemical  properties 
of  its  components,  the  original  atom  of  carbonate  of  ammonia 
must  be  reduced  to  the  condition  of  chaotic  matter — that  is, 
to  the  condition  of  matter  devoid  of  chemical  properties  ;  and 
secondly,  the  four  newly-formed  elements  (that  is,  the  carbon, 
oxygen,  nitrogen,  and  hydrogen  thus  formed  out  of  the 
chaotic  matter)  would,  in  obedience  to  the  chemical  pro¬ 
perties  imparted  to  them,  unite  and  form  a  crystallized  atom 
of  carbonate  of  ammonia,  which  would  be  in  all  respects 
identical  with  the  old  atom.  Such,  I  say,  is  the  only  way 
in  which  I  can  conceive  it  possible  (upon  this  imaginary 
supposition,  that  such  end  could  be  accomplished ;  for  it 
is  required  that  the  new  atom  of  carbonate  of  ammonia 
formed  from  the  chaotic  matter  should  be  in  all  respects 
identical  with  the  old,  and  such  being  the  manner  in  which 
that  old  atom  had  been  formed,  to  be  identical  such  must  be 
the  manner  of  forming  the  new. 

“  My  readers  will  pardon  this  stretch  of  imagination,  which 
has  been  indulged  in  merely  for  the  purpose  of  illustration 
Such  a  thing  as  chaotic  matter  I  am  well  aware  does  not 
exist,  and  I  am  further  aware  that  matter  possessed  of  chemi¬ 
cal  properties  cannot  part  with  those  properties  to  confer 
them  upon  other  materials  distinct  and  apart  from  itself. 
But  such  a  thing  as  mineral  or  inanimate  matter  does 
exist;  and  matter  possessed  of  organic  or  living  properties 
not  only  can,  but  does,  impart  those  properties  to  inanimate 
or  mineral  matter ;  that  is,  in  other  words,  to  matter  totally 
devoid  of  all  organic  properties  ivhatsoever.  And  further, 
it  has  been  required  by  nature  that  a  living  atom,  possessed 
of  such  organic  properties,  should  so  act  upon  inanimate  or 
mineral  matter  (that  is,  upon  matter  devoid  of  such  pro- 
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perties),  as  to  convert  that  inanimate  or  mineral  matter  into 
a  living  atom  in  all  respects  identical  with  itself.  And  what 
do  we  find  to  be  the  process  whereby  such  end  is  accom¬ 
plished?  It  is  this.  We  find  the  living  atom  has  imijartecl 
its  organic  properties  to  the  inorganic  or  mineral  matter, 
and  in  parting  therewith  has  itself  become  inorganic. 

‘‘Let  us,  then,  for  the  word  chaotic  in  the  supposed  case, 
substitute  the  word  inorganic  or  mineral;  and  for  the  words 
chemical  properties,  substitute  the  words  organic  properties ; 
and  we  have  no  longer  an  imaginary  state  of  things  to 
contemplate, 

“We  have  (as  we  have  already  seen  in  the  case  of  the 
simplest  vegetation)  the  components  of  carbonate  of  ammo¬ 
nia,  but  we  no  longer  have  those  components  united  in  the 
crystallized  form.  We  have  those  components,  though 
possessed  of  their  chemical  properties,  restrained  by  some 
cause  from  assuming  their  normal  chemical  arrangement. 
We  find  them,  instead  of  assuming  the  crystallized  form  of 
an  inanimate  atom  of  carbonate  of  ammonia,  compelled  (by 
some  cause  which  it  is  unnecessary  at  present  to  inquire  into) 
to  assume  the  non- crystallized  form  of  an  organizing  atom, 
or  of  an  organized  living  being.  We  see  this  organizing 
living  atom  acting  not  upon  chaotic,  but  upon  dead  or  ina¬ 
nimate  matter,  and  imparting  thereto  not  the  chemical  pro¬ 
perties  of  its  components,  but  the  living  or  organizing  pro¬ 
perties  itself  had  originally  possessed  ;  while  in  doing  so  we 
see  that  organizing  atom  deprived  of  its  own  organic  proper¬ 
ties,  and  reduced  to  the  inanimate  or  unorganized  condition 
of  a  crystallized  atom  of  carbonate  of  ammonia.  And  we  see, 
as  a  result,  a  new  organizing  atom,  formed  out  of  inani¬ 
mate  or  unorganized  matter,  in  all  respects  identical  with 
the  old. 

“  Such  is  the  manner  in  which  the  embryo  of  the  simplest 
vegetation  is  formed. 
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And  what  is  man  but  the  result  of  the  function  of  a  com¬ 
bination  of  such  atoms?  What  was  man  originally  but  a 
microscopic  granule  composed  of  a  number  of  analogous  atoms 
— namely,  what  we  ha.ve  termed  vascular,  glandular,  muscu¬ 
lar,  nervous,  &c.  atoms?  If,  then,  a  compound  organism, 
such  as  man,  be  required  to  generate  its  type^  I  know  of  but 
one  means  whereby  it  appears  to  me  to  be  possible  that  such 
end  could  be  accomplished,  and  that  means  is  the  following. 
The  several  simple  atoms,  such  as  the  vascular,  the  glandular, 
the  muscular,  the  nervous,  &c.  (which  enter  into  the  composi¬ 
tion  of  man),  would,  in  the  first  place,  convert  matter  (pre¬ 
pared  for  that  purpose  by  Nature)  into  simple  atoms  in  all 
respects  identical  with  themselves  ;  and  secondly,  these  newly- 
formed  simple  atoms,  in  obedience  to  the  organic  properties 
thus  conferred  upon  them,  would  unite  and  form  a  compound 
organizing  atom — namely,  the  human  embryonic  type. 
Such  (as  it  appears  to  me)  is  the  manner  in  which  the 
embryonic  germ  of  every  living  being  in  existence  must  of 
necessity  be  generated.''* 

When  directing  attention  to  the  functional  action  of  a  com¬ 
pound  organizing  agent — such,  for  instance,  as  that  which  we 
supposed  to  be  composed  of  three  simiole  organizing  agents, 
which,  in  obedience  to  the  laws  of  organization,  had  combined 
— I  observed  that  according  as  each  of  these  three  simple  or¬ 
ganizing  agents  (as  a  part  of  its  functional  action)  reproduced 
its  own  type,  each  of  these  reproduced  types,  according  as  the 
process  of  development  proceeded,  was,  in  conformance  with 
the  laws  of  organic  creation,  deposited  in  that  portion  of  the 
general  organism  specially  provided  by  Nature  for  its  recep¬ 
tion.  In  the  human  developec?  organism  we  recognize  that 
portion  in  what  is  termed  the  female  ovary,  and  we  there  see 
deposited,  in  the  form  of  the  contents  of  a  Graaffian  vesicle, 

*  Freke  in  the  Dublin  Medical  Press,  for  17th  Sep.  1851. 
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tlie  several  reproduced  simple  organizing  agents  which  in 
combination  constitute  the  compound  organism — the  human 
embryonic  germ.  Here  that  germ  may  remain  till  called 
upon  to  discharge  its  physiological  function,  by  the  operation 
of  the  specific  stimulus  specially  provided  for  that  purpose  by 
nature. 

I  have  one  additional  word  to  add  upon  this  subject.  When 
speaking  of  that  imaginary  compound  organism  (supposed  to 
be  composed  of  three  simple  organisms  in  union)  I  supposed, 
for  the  sake  of  simplicity  and  to  avoid  embarassing  the  reader, 
that  each  of  those  three  simple  organisms  reproduced  (along 
with  an  organized  residual  product)  only  a  single  represen¬ 
tative  of  itself,  and  that  these  three  reproduced  simple  organ¬ 
isms  in  combination  constituted  the  embryonic  representative 
of  the  developed  organism.  The  fact  to  which  I  now  desire 
to  direct  the  reader  s  attention  is  this — namely  ;  that  each  of 
the  simple  organizing  agents  comprised  in  a  compound  organ¬ 
izing  agent,  such  as  the  human  embryonic  germ,  while  in  the 
discharge  of  its  physiological  function  of  conferring  organiza¬ 
tion,  invariably  gives  development  (along  with  an  organized 
residual  product)  to  a  plurality  of  simple  organizing  agents 
identical  with  itself.  One  of  this  plurality  becomes  deposited, 
as  just  stated,  to  contribute  to  the  formation  of  the  embryonic 
type  of  the  whole  ;  while  the  others  go  to  the  development  of 

*  It  is  scarcely  necessary  for  me  to  remind  the  reader,  that  every 
living  being  has  been  endowed  with  the  faculty  of  developing  or  gene¬ 
rating  a  of  living  beings  of  its  own  species.  Now  it  is  obvious 

that  all  organizmg  agents,  whether  simple  or  compound,  must  of  neces¬ 
sity  be  living  beings,  inasmuch  as  the  act  of  organizing  or  of  conferring 
organization  is  what  constitutes  the  phenomena  of  organic  or  vegetative 
life.  Consequently,  every  organizing  agent,  while  in  the  act  of  dis¬ 
charging  its  function,  developes  or  generates — like  all  other  living 
beings — a  plurality  of  organizing  agents  like  itself.  How  those  which 
do  not  go  to  the  formation  of  the  embryonic  germ  of  the  vegetable  or 
animal  are  ultimately  disposed  of,  I  shall,  in  my  chapter  on  developw^ 
organs,  attempt  to  point  out. 
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the  organized  tissues  found  in  the  developm^  and  in  the  fully 
developec?  organism.  I  shall  direct  attention  to  this  subject 
again,  when  we  come  to  consider  the  question  of  nutrition, 
growth,  development,  assimilation,  &c.,  as  they  are  termed. 

Having  thus  arrived,  as  I  conceive,  at  the  nature  of  the 
anatomic  constitution  of  embryonic  germs  generally,  as  also 
the  manner  in  which  such  embryonic  germs  are  developed  and 
formed ;  and  having  further  seen  those  germs  deposited  in  that 
portion  of  the  organism  constructed  by  nature  for  their  recep¬ 
tion,  to  await  there  the  operation  of  the  specific  stimulus  spe¬ 
cially  provided  by  nature  for  the  purpose  of  arousing  them  to 
the  discharge  of  their  physiological  function,  it  now  remains 
for  us  to  inquire  into  the  nature  of  that  specific  stimulus. 

As  a  preliminary  to  this  inquiry,  I  must  beg  permission  to 
say  but  a  single  word  upon  two  additional  topics — namely, 
upon  varieties  of  organizing  atoms  and  on  compound  residual 
products.  In  my  former  publications  I  entered  somewhat  at 
length  upon  what  I  termed  the  different  varieties  of  organizing 
atom,  and  of  organized  residual  products.  I  shall  here,  how¬ 
ever,  only  reproduce  so  much  as  is  indispensable  to  the  present 
inquiry.  In  referring  to  what  I  have  termed  compound  resi¬ 
dual  products.,  in  their  relation  to  simple  organizing  agents,  I 
observe  as  follows  : — 

‘‘  There  are  several  physiological  phenomena  which  make  it 
apparent  that  certain  organizing  atoms  require,  for  the  dis¬ 
charge  of  their  physiological  function  of  conferring  organiza¬ 
tion,  the  presence  of  what  I  would  call  a  compound  residual 
product.  What  I  mean  to  express  by  the  term  compound  re¬ 
sidual  product  is  this — namely,  an  organized  mass  which  has 
been  formed  by  the  combination  of  t'  vo  or  more  residual  pro¬ 
ducts,  generated  either  by  different  species  of  organizing  atom, 
or  by  different  varieties  of  the  same  species.  Thus,  for  exam¬ 
ple,  a  combination  of  fibrin  with  a  peculiar  species  of  fatty 
matter  would  form  a  compound  residual  product,  inasmuch  as 
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these  two  components  have  derived  their  origin  from  different 
sources.  What  I  now  state  is,  that  several  physiological 
phenomena  make  it  apparent  that  certain  organizing  atoms 
require  the  presence  of  some  such  compound  residual  product 
to  call  them  to  the  normal  discharge  of  their  function.  Thus, 
for  the  sake  of  illustration,  I  shall  suppose  that  a  combination 
of  fibrin  with  a  peculiar  species  of  fatty  matter  is  essential  to 
call  into  normal  operation  the  action  of  the  atom  whose  func¬ 
tion  is  to  form  nervous  tissue.  It  further  appears  to  me  to  be 
necessary  that  one  of  the  components  of  the  compound  residual 
product  must  of  necessity  be  hid  one  link  (in  the  ascending 
chain  of  organisms  and  residual  products)  below  the  atom 
which  it  calls  into  action,  or  towards  which  it  stands  in  the  re¬ 
lation  of  specific  stimulus.  I  say  one  of  the  components,  be¬ 
cause  it  appears  to  me  that  the  other  or  others  may  be  re¬ 
moved  further  down  in  the  chain.*  The  present,  however, 
would  not  be  the  place  to  enter  upon  an  investigation  of  this 
question."^ 

So  much  then  for  compound  residual  products  in  their  rela¬ 
tion  to  simple  organizing  agents.  I  shall  now  make  a  few 
remarks  upon  compound  organized  residual  products  in  their 
relation  to  compound  or  aggregate  organisms,  such,  for  example, 
as  the  embryonic  germ  of  man ;  and  in  such  compound  residual 
products  we  shall  recognize  the  specific  stimuli  specially  pro¬ 
vided  by  nature  for  calling  such  embryonic  germs  to  the  dis¬ 
charge  of  their  function.  The  following  is  the  manner  in 
which  I  have  expressed  myself  on  this  subject  : — 

“  I  am  now  desirous  of  making  a  few  observations  upon 
compound  residual  products,  in  their  relation  to  compound  or 
aggregate  organisms  ;  such,  for  example,  as  the  embryo  of 
man.  I  am  desirous,  in  other  words,  of  calling  my  readers'* 
attention  to  the  nature  of  the  relation  which  must,  as  I  conceive. 


*  Freke  in  Dublhi  Medical  Press,  I7th  September,  1851. 
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subsist  between  a  compound  organism,  such  as  the  human 
embryonic  germ,  and  the  compound  residual  product  which  is 
capable,  and  alone  is  capable,  of  arousing  that  organism  to  the 
discharge  of  its  specific  physiological  function — the  relation, 
in  a  word,  which  subsists  between  that  embryo  and  what  I 
have  termed  its  specific  stimulus^  or  the  stimulus  provided 
by  nature  for  calling  into  operation  its  physiological  function/" 
Perhaps  it  might  facilitate  the  reader  if,  on  entering  upon 
this  question,  I  were  to  throw  into  a  single  paragraph,  in  the 
form  of  a  rapid  recapitulation,  the  leading  points  I  have 
hitherto  been  attempting  to  establish.  I  shall  do  so  in  the 
following  quotation  : — ■ 

I  have  already  directed  my  readers"  attention  in  a  general 
manner  to  what  I  conceive  must  be  the  anatomic  composition 
of  that  embryonic  germ,  and  have  endeavoured  to  make  it  appa¬ 
rent  (from  the  functions  which  it  is  called  upon  to  discharge — 
namely,  to  generate  a  number  of  distinct  individual  organ¬ 
ized  structures) — I  have,  I  say,  endeavoured  to  make  it  ap¬ 
parent  that  such  embryonic  germ  must  of  necessity  be  formed 
by  the  organic  or  physiological  union  of  a  number  of  distinct 
individual  organisms  or  organizing  agents.  I  say  must  (as  I 
conceive)  of  necessity  be  so  formed,  inasmuch  as  it  is  alone  by 
an  organism  or  organizing  agent  that  any  organized  structure 
can  by  possibility  be  generated.  To  each  of  those  organisms 
or  organizing  agents  I  have  (for  reasons  of  which  my  readers 
are  in  possession)  given  the  name  organizing  atom.  And  to 
the  several  organizing  atoms  comprised  in  that  embryo  (inas¬ 
much  as  the  function  of  those  atoms  respectively  is  to  generate 
what  we  term  nervous,  vascular,  muscular,  glandular,  &c., 
structure  ;  that  is,  to  generate  the  various  organized  structures 
which  eventually  constitute  man) — to  the  several  organizing 
atoms,  I  say,  comprised  in  that  embryonic  germ,  I  have  given 

*  Freke  on  the  Pathology  of  Inflaniraation  and  Fever  in  Didolin 
Medical  Press,  1851. 
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the  names  respectively  of  the  nervous,  the  vascular,  the  mus¬ 
cular,  the  glandular,  &c.  atom.  These  various  atoms  in  combi¬ 
nation  constitute  an  aggregate  integral,  the  function  of  which 
integral  is  to  organize.  And  every  aggregate  integral  possessed 
of  such  function  affords  an  example  of  what  I  mean  to  con¬ 
vey  by  the  terms  compound  organism.  The  compound 
organism  which  at  present  engages  our  attention  is  that 
known  to  us  by  the  name  of  the  embryonic  germ  of  man. 

‘‘  Nor  is  this  the  utmost  limit  to  which,  as  it  appears  to  me, 
our  analysis  of  the  anatomy  of  the  human  embryonic  germ,  &c. 
can  be  carried.  We  can,  as  I  conceive,  pursue  our  enquiries  still 
further,  and  determine  with  the  strictest  precision  the  number 
of  varieties  of  org^anizing  atom  which  must  be  contained  in 
that  germ.  Thus,  for  example,  we  know  that  two  varieties 
of  nervous  and  of  muscular  atom  must  exist  to  generate  the 
two  varieties  of  nervous  and  muscular  structure  known  as  volun¬ 
tary  and  involuntary.  We  further  know  that  such  embryonic 
germ  must  contain  a  considerable  number  of  varieties  of  glan¬ 
dular  atom  ;  all  of  which  can  be  determined  with  the  greatest 
degree  of  precision.  And  so  on  of  all  its  other  components,  till 
we  have  arrived  at  the  absolute  composition  of  that  embryonic 
germ.  Nay  more,  we  maybe  enabled  to  determine,  with  a  cer¬ 
tain  degree  of  accuracy,  even  the  relative  arrangement  or 
position  of  the  various  atoms  in  that  germ.  For  as  we  can 
see  what  is  the  relative  arrangement  of  the  organized  tissues 
which  constitute  the  fully  developed  individual,  so  we  can 
conclude  what  wa,s  the  relative  arrangement  of  the  organiz¬ 
ing  agents  which  gave  to  those  tissues  their  development. 
And  thus  do  we  arrive  at  the  components  and  their  relative 
arrangement  of  embryonic  germs  generally,  notwithstanding 
such  germs  may  be  microscopic. 

“  Such,  I  have  attempted  to  make  it  appear,  must  be  the 
composition  of  the  organism  which  has  been  destined  by  na¬ 
ture  to  generate  ( when  placed  in  the  circumstances  adapted 


for  that  purpose)  the  various  species  of  organized  structure 
which  are  eventually  to  be  found  in  the  constitution  of  man. 
The  question  which  is  now  about  to  engage  our  attention  is 
this,  namely,  What  are  those  circumstances  ?  What  are  the 
conditions  which  nature  requires  should  be  fulfilled  before  the 
function  of  that  compound  organism  can  commence — before 
that  organism  can  manifest  life  ? 

“  It  must  be  obvious  to  my  readers,  from  what  has  been  al¬ 
ready  advanced,  that  this  compound  organism  (or  organizing 
agent)  must  of  necessity  remain  inactive  or  dormant — that  is, 
must  remain  in  a  quiescent  or  passive  condition — till  it  has  been 
presented  with  those  requirements  which  nature  has  made  es¬ 
sential  to  every  organism  (whatever  be  it  nature,  whether 
simple  or  compound)  before  that  organism  can  discharge  its 
specific  physiological  function.  My  readers  are  already  ac¬ 
quainted  with  the  nature  of  such  requirements,  and  are  aware 
that  one  of  the  requisites  essential  to  the  performance  of  the 
specific  function  of  every  organizing  agent  is  the  presence  of 
materials  upon  which  that  agent  can  confer  organization ;  the 
presence,  in  a  word,  of  materials  which  stand  to  that  organ¬ 
izing  agent  in  the  relation  of  what  I  have  termed  its  specific 
stimulus.  Whence  are  those  materials  derived  for  the  organ¬ 
ism  in  question — namely,  for  the  compound  organizing  agent 
which  we  term  the  embryonic  germ  of  man  ? 

“  It  must  (as  it  appears  to  me)  be  from  a  source  that  is 
foreign  to  itself,  and  hence  we  arrive  at  the  necessity  (as  I 
conceive)  for  distinctions  in  sex.  One  parent  is  required  to 
generate  the  embryonic  germ,  and  another  parent  to  generate 
an  organized  residual  product  upon  which  that  embryonic 
germ  can  exercise  its  function. 

“  In  one  parent  of  all  vegetables  elevated  in  the  scale  of  or¬ 
ganization  above  the  condition  of  agamic  plants —  in  one  parent 
of  such  vegetables,  I  say,  the  various  regenerated  organizing 
atoms  combine,  and  in  union  constitute  an  ovule,  or  the  em- 


bryonic  representative  of  the  species ;  in  the  other,  the  various 
stimulcuits  or  residual  j^roducts  (required  by  those  atoms 
in  that  ovule  which  demand  to  be  simultaneously,  at  fecun¬ 
dation,  called  into  operative  action)  unite  to  form  that  mys¬ 
terious  compound  known  to  the  botanist  as  pollen.  In  one 
parent  of  the  organism  which  we  term  the  embryonic  germ  of 
man,  regenerated  nervous,  vascular,  muscular,  glandular,  &c.or- 
ganizing  atoms  (urged  into  union  by  the  laws  of  organization, 
and  by  the  same  laws  deposited  in  that  portion  of  the  human 
mechanism  appropriated  to  that  end),  constitute  man's  em¬ 
bryonic  representative  in  the  form  of  the  contents  of  a  Graaf- 
fian  vesicle.  In  the  other,  elaborations  and  compound  elabo¬ 
rations — namely,  what  I  have  termed  organized.-  residual 
products  (of  such  high  organization  as  may  call  into  functional 
action  the  various  atoms  in  that  embryo  which,  at  the  instant 
of  conception,  must  spring  into  simultaneous  operation),  in 
their  accumulated  form  constitute  man  s  regenerative  sperm. 
In  this  mystic  secretion  must  be  contained  everything  the 
embryonic  germ  requires  on  which  to  manifest  its  earliest  life. 
This  residual  product  must, in  a  word,  bear  to  the  compound  or¬ 
ganism — the  human  embryonic  type — the  same  relation  which 
the  inanimate  elements  of  earth  bore  to  the  humblest  con¬ 
ceivable  of  vegetations — the  same  relation  that  the  liquor  san¬ 
guinis  of  our  blood  bears  to  the  foetus  and  to  man. 

“  In  the  foregoing  observations,  in  relation  to  the  various 
atoms  in  the  ovule  and  in  the  embryo  which  require  to  be 
called  into  action  at  the  moment  of  fecundation,  I  have  used 
the  words,  ‘‘  which  demand  to  be  simultaneously  called  into 
operative  action,"  and  which  “  must  spring  into  simultaneous 
operation."  I  shall  explain  my  motive  for  employing  those 
words.  My  readers  will  observe,  from  what  has  already  been 
advanced,  that  a  striking  and  marked  distinction  (in  the  re¬ 
quisites  for  fecundation)  must  necessarily  exist  between  one 
of  the  simplest  or  most  humble  species  of  organizing  atom  in- 
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dividually  and  alone,  and  a  compound  organism  composed  of 
a  plurality  of  atoms  of  different  species,  that  is,  of  different 
degrees  of  elevation  in  the  scale  of  organization  ;  or  com¬ 
posed  of  atoms  some  of  which  require  the  presence  of  com¬ 
pound  residual  products.  I  have  attempted  to  make  it  ap¬ 
parent  that  the  humblest  conceivable  vegetation  is  composed 
of  but  a  single  individual  organism  (namely,  a  solitary  or¬ 
ganizing  atom),  and  that  the  only  specific  stimulus  required 
by  that  organism  on  which  to  discharge  its  specific  physio¬ 
logical  function  (of  conferring  organization)  is  certain  species 
of  inorganic  or  mineral  matter.  When  this  specific  stimulus 
is  present  (with  the  additional  presence  of  its  incidental  sti¬ 
mulus,  and  the  other  requirements,  such  as  temperature  and 
moisture,  &c.) — when,  I  say,  this  specific  stimulus  is  present, 
that  organism,  or  organizing  atom,  can  complete  its  entire 
physiological  function  without  the  presence  of  any  additional 
requirement — without,  in  a  word,  the  presence  of  any  organ¬ 
ized  residual  product.  Hence  it  is  apparent  that  this  organ¬ 
ism,  or  organizing  agent,  can  have  no  necessity  for  a  plural¬ 
ity  of  parents.  A  single  parent  is  required  to  regenerate 
that  atom  ;  but  no  parent  is  required  to  generate  an  organ¬ 
ized  residual  product,  to  stimulate  the  offspring  atom  to  the 
discharge  of  its  physiological  function.  The  residual  product 
(if  I  may  so  term  it)  required  by  that  offspring  atom  for  that 
purpose,  has  been  already  provided  by  Nature  in  the  mineral 
or  unorganized  world.  Hence  that  atom  has  no  necessity  for 
an  organized  residual  product — hence  it  has  no  necessity  for 
a  parent  to  generate  such  product. 

“  But  such  is  far  different  with  regard  to  compound  organ¬ 
isms.  Such  must,  of  necessity,  be  far  otherwise  with  respect 
to  organisms  which  comprise  in  their  composition  different 
species  of  organizing  atom  ;  such,  for  example,  as  the  em¬ 
bryonic  representative  of  the  loftier  vegetations,  of  animals, 
and  of  man,  I  shall  endeavour  to  convince  my  readers  of 
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this  distinction,  and  to  show  wherefore,  in  the  case  of  such 
organisms,  there  is  (as  it  appears  to  me)  a  necessity  for  a 
plurality  of  parents. 

“I  attempted  to  point  out  (in  the  case  of  the  supposed 
organism  which  I  selected  as  illustrative  of  the  nature  of  a 
compound  organism,  namely,  that  which  I  supposed  to  be 
formed  by  the  union  of  three  individual  atoms  selected  from 
the  first  three  species  of  organizing  atom  in  succession) — I 
attempted,  I  say,  to  point  out  the  nature  of  the  relation  in 
which  the  three  simple  atoms  (comprised  in  the  composition 
of  that  compound  organism)  stood  towards  each  other.  That 
relation,  I  endeavoured  to  make  it  appear,  was  the  following 
— namely,  that  the  first  or  simplest  of  the  three  atoms  in  the 
compound,  formed  or  generated  ( out  of  inanimate  or  min¬ 
eral  matter)  an  organized  residual  product  which  was  capable 
of  calling  into  operation  the  function  of  the  second  species  of 
atom  ;  and  that  the  second  species  of  atom  formed  or  gene¬ 
rated  ( out  of  the  organized  residual  product  prepared  for 
it  hy  the  first)  a  more  highly  organized  residual  product, 
which  was  capable  of  calling  into  operation  the  function  of 
the  third  species  of  atom.  It  is  hence  clearly  obvious  how,  by 
means  of  inanimate  or  mineral  matter,  exclusively  and  alone 
(that  is,  without  the  additional  presence  of  any  other  specific 
stimulus — without  the  presence  of  any  organized  residual 
product) — it  is,  I  say,  clearly  obvious  how,  by  means  of  inani¬ 
mate  matter,  exclusively  and  alone,  the  three  atoms  in  that 
supposed  compound  organism  could  successively  (hut  not 
simultaneously)  be  called  into  physiological  operation. 

That  is,  when  the  first  species  of  atom  had  completed  its 
function — namely,  had  generated  an  organized  residual  pro¬ 
duct  out  of  inanimate  or  mineral  matter,  then,  and  not  till 
then,  could  the  function  of  the  second  species  of  atom  com¬ 
mence  ;  while  it  is  not  till  a  still  later  period  (namely,  not 
till  the  function  of  the  second  species  of  atom  had,  in  like 
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manner,  been  completed)  that  the  third  species  of  atom  in 
that  compound  could  commence  its  physiological  function. 

‘‘It  thus  becomes  obvious  that  if  mineral  matter,  exclusively 
and  alone,  be  supplied  as  its  specific  stimulus  to  that  com¬ 
pound  organism,  the  component  simple  organisms  of  that 
compound  can  only  be  successively  (and  not  simultaneously) 
called  into  physiological  action. 

“Now,  if  it  be  required  that  the  three  atoms  in  that  com¬ 
pound  organism  should  simultaneously  discharge  their  physi¬ 
ological  function  from  the  very  commencement  of  the  func¬ 
tional  action  of  the  compound  ;  that  is,  if  it  be  required  that 
the  first,  second,  and  third  atom  in  that  compound  should  all 
three  at  the  same  moment  commence  the  performance  of 
their  function,  it  is  obvious  that  inanimate  or  mineral  matter, 
exclusively  and  alone,  would  be  utterly  incompetent  to  bring 
such  end  about.  Inanimate  or  mineral  matter  is  only  com¬ 
petent  to  call  into  operation  the  function  of  the  first  or  sim¬ 
plest  of  those  three  atoms,  and  could  be  no  more  competent 
to  call  into  operation  the  physiological  functions  of  the  second 
and  third  species  of  atom  in  that  compound,  than  it  could  be 
competent  to  call  into  operation  the  physiological  functions 
of  the  various  atoms  comprised  in  the  compound  organism, 
man.* 

“  If,  then,  I  say,  it  be  required  that  the  second  and  third 
species  of  organizing  atom  in  that  imaginary  compound  or- 

*  Present  inorganic  or  mineral  matter,  exclusively  and  alone,  to  the 
compound  organism,  man,  and  what  is  the  result  ?  The  result  is  this, 
namely,  that  that  organism  ceases  to  discharge  its  physiological  func¬ 
tion.  And  what  is  the  cause  of  this  result  ?  The  cause  is  simply  this, 
that  no  organized  residual  product  has  been  presented  to  the  various 
organizing  atoms  iu  that  compound  organism  upon  which  those  atoms 
can  discharge  their  physiological  function  of  conferring  increased  organ¬ 
ization  (that  is,  in  other  words,  their  physiological  function  of  genera¬ 
ting,  out  of  matter  less  highly  organized,  the  various  organized  tissues  in 
man),  and,  consequently,  the  function  of  those  atoms  must  of  necessity 
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ganisni,  should  commence  the  discharge  of  their  physiological 
function  at  the  same  moment  that  the  function  of  the  first 
species  of  atom  is  commencing,  how  could  this  end  be  accom¬ 
plished  ?  It  can  alone,  as  it  appears  to  me,  be  accomplished 
through  the  agency  of  a  plurality  of  parents.  I  shall  endea¬ 
vour  to  explain  myself  more  clearly.  The  three  atoms  are,  we 
suppose,  required  to  commence  their  physiological  operation 
simultaneously ;  hence  it  is  obvious  that  two  organized 
residual  products  (namely,  one  to  call  into  operation  the 
function  of  the  second  species  of  atom  in  the  compound,  and 
another  to  call  into  operation  the  function  of  the  third) — it  is, 
I  say,  obvious  (as  it  appears  to  me)  that  two  organized  resi¬ 
dual  products  must  necessarily  be  derived  from  some  source 
or  other,  to  call  into  operation  the  physiological  function  of 
the  second  and  third  species  of  atom  in  the  compound.  It  is, 
in  a  word,  obvious,  as  I  conceive,  that  before  this  imaginary 
compound  little  organism  can  commence  the  discharge  of  its 
physiological  function,  it  must  be  presented  with  a  compound 
organized  residual  product,  derived  from  some  source  or 
other,  which  can  stimulate  (that  is,  call  into  action)  its  second 
and  third  species  of  atom ;  inasmuch  as  we  have  supposed  that 
those  atoms  are  required  to  be  in  operation  at  the  commence¬ 
ment  of  the  function  of  the  compound.  Now  there  is  one 
source,  and  hut  one  source  alone,  from  whence  an  organized 
residual  product  can  by  possibility  be  derived — namely,  it 
must  be  generated  by  an  organism  or  organizing  agent. 
Hence  the  necessity,  as  it  appears  to  me,  for  an  organizing 
agent  to  generate  a  compound  organized  residual  product, 
which  can  call  into  operation  the  function  of  the  first  and 
second  species  of  atom  in  that  organism.  Hence,  in  other 
words,  the  necessity  for  a  second  p)arent  to  generate  that 
whereon  this  compound  organism  can  commence  the  discharge 
of  its  physiological  function — can  commence  the  manifesta¬ 
tion  of  vitality. 
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“  That  such  supposed  state  of  things  is  what  actually  is 
required  with  regard  to  the  component  organizing  atoms 
comprised  in  the  constitution  of  the  embryo  of  the  loftier 
vegetations  of  animals  and  of  man,  I  shall  now  endeavour  to 
make  apparent  to  my  readers. 

Let  us,  in  place  of  the  supposed  compound  organism  which 
we  have  just  been  contemplating, — namely,  that  which  we 
regarded  as  composed  of  three  imaginary  atoms,  the  func¬ 
tion  of  which  three  atoms  we  supposed  it  was  required  should 
commence  simultaneously — let  us,  I  say,  in  place  of  this  sup¬ 
posed  compound  organism,  substitute  the  compound  organism 
known  to  us  as  the  embryonic  germ  of  man.  With  the  composi¬ 
tion  of  this  organism  we  have  already  made  ourselves  acquainted, 
and  its  components  are  no  imaginary  atoms.  The  nature  of 
that  compound  and  the  nature  of  its  function  are  known  to 
us,  and  consequently  the  nature  and  function  of  its  compo¬ 
nents.  And  what  do  we  know  with  regard  to  the  nature  and 
function  of  this  compound  and  of  its  components  ?  We  know 
the  following  two  facts — namely,  1st.  That  this  compound 
organism  is  composed  of  a  number  of  simpler  organisms, 
whose  functions  respectively  are  to  generate  what  we  term 
vascular,  glandular,  muscular,  nervous,  &c.  structure.  And, 
2nd.  we  know  that  certain  of  those  simple  organisms  require 
the  presence  of  a  compound  organized  residual  product  to 
enable  them  to  generate  the  required  organized  structure.  So 
much,  as  it  appears  to  me,  we  know  as  regards  the  nature  and 
function  of  the  several  organizing  atoms  comprised  in  the 
composition  of  that  compound. 

“  But  do  we  know  anything  as  regards  the  period  when  it 
is  required  that  those  several  atoms  should  respectively  com¬ 
mence  the  discharge  of  that  function — should  commence  the 
generation  or  development  of  the  various  structures  they  are 
respectively  called  on  to  generate  ?  Do  we,  in  other  words, 
know  anything  in  relation  to  the  time  when  it  is  requisite 


that  the  development  or  generation  of  the  various  tissues 
found  in  ihQ  feetus  of  man  (that  is,  of  vascular  structure  and 
of  gland,  of  muscular  structure  and  of  nerves,  of  osseous  tis¬ 
sue,  &c.,  &c.) — do  we,  I  say,  know  anything  as  regards  the 
time  when  it  is  requisite  that  the  development  or  generation 
of  these  various  tissues  should  commence  in  the  embryo  of 
man  ?  I  conceive  we  do.  I  conceive  we  know  this  to  be 
requisite — namely,  the  generation  or  development  of  several 
of  those  tissues  must,  as  I  conceive,  of  necessity  commence 
simultaneously,  and  that  at  the  commencement  of  the  func¬ 
tional  action  of  the  embryo.  For,  were  it  otherwise,  nature's 
design  in  the  formation  of  that  embryo  could  not,  as  it  ap¬ 
pears  to  me,  be  accomplished);  but  such  design  must,  as  I 
conceive,  of  necessity  be  frustrated. 

“  For  what  was  nature's  design  in  the  formation  of  that 
embryo  ?  It  was  that  it  should  generate  man,  between  the 
various  tissues  or  organs  of  which  man,  when  developed, 
there  should  exist  a  perfect  unity  or  harmony  of  function. 

“Now,  if  the  function  of  of  the  component  organ¬ 

isms,  contained  in  that  embryo,  had  not  commenced  simul¬ 
taneously,  and  that  at  the  commencement  of  the  function  of 
the  embryo,  it  appears  to  me  that  the  relation  now  observed, 
and  which  must  of  necessity  be  preserved,  with  regard  to  their 
relative  stages  of  development) — it  appears  to  me,  I  say,  that 
the  relation  in  development  between  several  of  the  organized 
structures  found  in  the  foetus  of  man  could  by  no  possibility 
exist.  The  result,  as  it  appears  to  me,  must  of  necessity  be 
this — namely,  that  when  the  development  of  that  foetus  had 
arrived  at  completion,  the  utmost  confusion  must  prevail 
between  the  functions  respectively  of  its  several  organs;  for 
no  harmony  could  be  preserved  between  ih.e  functions  of  its 
structures,  if  none  had  been  observed  between  their  develop¬ 
ment.  In  place  of  the  symmetry  now  recognizable  through¬ 
out  organic  creation,  we  should  everywhere  encounter  de- 
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formity.  For  the  slightest  disturbance  of  this  balance  of 
relation,  between  the  development  respectively  of  the  several 
tissues  of  the  embryo,  must  give  origin  to  some  form  of  con¬ 
genital  defect.* 

“  If,  then,  it  be  required  that  at  the  commencement  of  the 
functional  operation  of  the  embryonic  germ  of  man,  which 
we  have  already  seen  generated  by  one  parent,  several  of  its 
component  organizing  atoms  (some  of  which  require  the  pre¬ 
sence  of  a  compound  residual  product)  should  be  simultane¬ 
ously  called  into  operative  action,  there  is  but  one  means,  as  it 
appears  to  me,  whereby  such  end  could  be  accomplished,  and 
that  means  is,  as  I  conceive,  the  following — namely,  another 
parent  must  have  pre-existed  to  generate  such  organized 
residual  products  as  nature  has  made  essential  to  the  per¬ 
formance  of  the  function  of  those  several  atoms.''*]* 

In  the  foregoing  observations  I  have  laid  before  the 
reader  my  views  upon  the  nature — first,  of  the  constitu¬ 
tion ;  secondly,  of  the  function;  and,  thirdly,  of  mode 
of  the  formation — of  embryonic  germs  generally.  Before 
taking  leave  of  this  subject,  and  proceeding  to  point  out 
how  in  accordance  with  those  views  I  conceive  organic 
creation  as  it  now  exists  has  been  developed  ;  before,  in  a 
word,  pointing  out  what  I  desire  to  convey  by  the  expres¬ 
sion,  the  origin  of  species  by  means  of  organic  affi^nityf 
I  shall  briefly  recapitulate  what  I  have  already  advanced, 

*  I  should  gladly  dilate  upon  a  topic  which  to  me  appears  to  be  one 
of  extreme  physiological  interest,  and  should  be  desirous  of  attempting 
to  point  out  to  my  readers  the  several  structures  in  the  foetus,  the  gene¬ 
ration  of  which,  it  appears  to  me,  must  necessarily  commence  simultane¬ 
ously  at  the  commencement  of  function  of  the  embryonic  germ.  I  should 
be  also  anxious  to  lay  before  my  readers  what  I  conceive  to  be  the  nature 
of  the  various  structural  changes  which  must  as,  it  appears  to  me,  of 
necessity  take  place  during  the  period  of  foetal  existence.  The  present, 
however,  would  not  be  the  appropriate  place  for  so  doing. 

t  Freke  in  Dublin  Medical  Press,  1851. 


so  as  to  place  it  concisely  before  the  view  of  the  reader, 
and  enable  him  at  a  glance  to  see  clearly  my  meaning.  I 
shall  do  so  in  the  following  quotation  from  my  publication 
of  1851 

I  have  now  endeavoured  to  lay  before  my  readers,  in 
as  concise  a  form  as  appeared  to  me  to  be  consistent  with 
perspicuity,  an  outline  of  some  of  the  general  leading  prin¬ 
ciples  upon  which  I  conceive  there  is  evidence  that  organic 
creation  has  been  constructed.  The  views  I  have  ventured 
to  advance  are,  as  I  believe,  altogether  distinct  from  those 
generally  entertained  upon  the  subject.  It  has  been  my 
effort  throughout  these  observations  so  to  express  myself,  as 
to  be  intelligible  to  the  least  informed  or  least  reflecting  of 
my  readers,  and,  by  the  form  of  phraseology  adopted,  to 
obviate  any  obscurity  or  doubt  as  to  the  meaning  I  was 
desirous  of  conveying.  Aware  of  the  tendency  so  doing 
has  to  embarrass  the  reader,  it  has  been  my  study  to  avoid 
the  introduction  of  new  terms  into  my  observations,  and 
except  in  such  instances  as  I  felt  that  (consistently  with 
the  object  in  view)  such  could  not  be  avoided,  I  have 
studiously  refrained  from  so  doing.  The  expression  or¬ 
ganizing  atom'’  and  organized  residual  product”  I 
found  it  to  be  unavoidable  to  employ,  inasmuch  as  with¬ 
out  some  such  forms  of  expression  I  should  be  unable  to 
convey  to  others  the  opinions  I  myself  entu'dain.  From  the 
former  of  these  expressions  appearing  to  me  to  explain  its 
own  meaning,  as  also  for  the  other  reasons  which  I  have 
already  detailed,  I  have  been  induced  to  regard  its  adoption 
as  desirable ;  and  my  meaning  in  the  latter,  as  also  my  motive 
for  its  employment,  I  have  endeavoured,  by  illustration  and 
otherwise,  to  convey  to  the  reader.  Apprehensive,  however, 
that  with  regard  to  either  of  these  expressions  there  may 
possibly,  to  any  of  my  readers,  have  been  either  obscurity  or 
ambiguity  in  the  language  in  which  I  have  endeavoured  to 
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convey  myself,  it  has  occurred  to  me  that  it  might  not  per¬ 
haps  be  undesirable,  before  taking  leave  of  this  division  of 
our  subject,  briefly  to  recapitulate  what  has  been  already  ad¬ 
vanced.  There  is  perhaps  no  way  in  which  I  could  do  so 
more  clearly,  more  forcibly,  and  at  the  same  time  more  con¬ 
cisely,  than  by  attempting  to  lay  rapidly  before  the  reader  an 
outline  of  the  striking  analogy  which  I  conceive  may  be 
recognized  between  certain  of  the  general  leading  principles 
upon  which  the  two  great  divisions  of  nature  appear  to  have 
been  originally  constructed — that  is,  the  analogy  (as  regards 
their  constitution  and  the  manner  of  their  formation) 
which,  I  conceive,  may  be  recognized  between  the  objects, 
respectively,  of  the  inorganic  and  of  the  organized  world,  or 
of  inert  and  of  living  creation.  Before  proceeding,  then,  to 
the  application  of  the  foregoing  views  to  the  question  of  ‘  the 
origin  of  species,"  I  shall  occupy  but  a  very  few  moments  in 
an  attempt  to  point  out  this  analogy  as  a  concise  means  of 
briefly  recapitulating  some  of  the  leading  points  which  have 
already  been  laid  before  the  reader. 

“  The  globe  we  inhabit  is,  as  my  readers  are  aware,  divided 
into  two  grand  divisions  or  kingdoms,  named  inanimate  and 
animate  creation,  or  what  we  term  an  unorganized  and  an 
organized  world.  The  former  of  these  divisions,  or  the  unor¬ 
ganized  world,  is  composed,  or  as  it  were  built  up,  of  a  limited 
number  of  what  v’c;  term  distinct  species  of  mineral  matter  ; 
to  which  species  respectively  (counting  about  sixty  in  all) 
have  been  given  the  names — carbon,  oxygen,  hydrogen,  nitrO' 
gen,  &c.  Each  of  these  distinct  species  of  mineral  matter 
has  so  been  originally  created  as  that  it  shall  comprise  under 
it — or,  in  other  words,  as  that  the  entire  species  collectively 
shall  consist  of — an  incalculably  vast  number  of  inconceivably 
minute  particles,  which  particles,  from  their  supposed  physical 
indivisibility,  have  been  designated  mineral  atoms.  By  the 
union  of  such  atoms  in  various  forms  of  combination  (in  obe- 
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clience  to  what  we  term  their  chemical  and  physical  laws)  has 
the  inorganic  world,  as  it  now  exists,  been  constructed.  Thus, 
then,  the  vast,  the  almost  countless,  forms  or  varieties  of 
mineral  matter  which  are  found  throughout  inorganic  crea¬ 
tion  have  been  formed  by  the  union,  in  various  forms  of 
combination,  of  atoms  of  a  comparatively  limited  number 
of  distinct  species  of  mineral  matter. 

“  Such,  my  readers  are  aware,  are  the  opinions  now  gene¬ 
rally  entertained  as  regards  the  constitution  of  the  inanimate 
or  unorganized  world.  Such,  it  is  my  opinion,  is  also  the  case 
as  regards  the  constitution  of  the  animate  world,  or  world  of 
organization.  The  same,  in  a  word,  I  have  endeavoured  to 
show  has  also  been  nature's  arrangement  in  the  construction 
of  living  or  organizing  creation.  It,  too  (as  has  been  my 
effort  to  make  apparent),  is  composed,  or  as  it  were  built 
up,  of  a  limited  number  of  distinct  species  of  organizing 
matter  ;  and  each  of  those  species  has,  as  I  conceive,  and 
have  endeavoured  to  prove,  been  originally  so  constructed 
as  at  present  to  comprise  under  it  an  incalculably  vast  num¬ 
ber  of  microscopically  minute  granules,  to  which  granules,  in 
consequence  of  their  physiological  indivisibility,  I  have  ven¬ 
tured  to  give  the  name  organizing  atoms.  Thus,  then,  the 
vast,  the  almost  countless  forms  or  varieties  of  organizing 
matter  (that  is,  in  other  words,  of  living  beings)  found 
throughout  organic  or  living  creation,  have,  as  it  appears  to 
me,  been  formed,  or  developed,  as  the  result  of  the  functional 
action  of  a  union  (in  various  forms  of  combination)  of 
organizing  atoms  of  a  very  limited  number  of  distinct 
species  of  organizing  matter. 

“  In  other  words,  all  living  creation  as  it  now  exists — includ¬ 
ing  all  vegetables  and  animals — has  originated  from,  or  has 
been  developed  by,  embryonic  germs,  which  comprise  in  their 
constitution  a  very  limited  number  of  distinct  species  of 
organizing  matter. 


“  If  such  be  the  case  (and  reflection  upon  what  has  been 
already  advanced  will,  I  would  venture  to  hope,  convince  the 
unprejudiced  reader  it  is),  may  we  not  thus  far  at  least  recog¬ 
nize  an  analogy  between  tlie  principles  upon  which  nature 
appears  to  have  originally  constructed  the  elementally  compo^ 
nents  of  the  objects  contained  in  the  two  great  divisions  of 
creation — namely,  as  all  inanimate  or  mineral  creation  is  re¬ 
ducible  to  minute  particles  termed  inanimate  or  mineral 
atoms,  so  may  all  living  or  organizing  creation  be  reduced 
to  analogous  particles,  which  may  appropriately  be  termed 
organizing  atoms. 

“Let  us  now  inquire  if  this  analogy  can  further  be  traced 
between  the  manner  in  which  these  elementary  components 
(namely,  ultimate  simple  atoms)  unite  to  form  compound 
matter  in  the  two  great  divisions  of  Nature — that  is,  in  other 
words,  let  us  endeavour  to  ascertain  if  any  analogy  can  be  re¬ 
cognized  between  the  manner  in  which  the  various  different 
species  of  compound  matter  are  formed  in  the  inanimate  or 
unorganized  world,  and  that  in  which  the  various  different 
species  of  living  beings — that  is,  the  embryonic  germs  of  the 
as  yet  undeveloped  living  beings — are  formed  in  the  living 
world,  or  world  of  organization  * 

*  “  Let  me  be  distinctly  understood.  All  inorganic  or  mineral  matter 
is  (as  my  readers  are  aware)  divisible  into  simple  and  compound  matter. 
Thus,  for  instance,  carbon,  oxygen,  nitrogen,  hydrogen,  silver,  mercury, 
&c.  &c.,  are  all  examples  of  simple  mineral  matter  ;  while  carbonate  of 
ammonia,  nitrate  of  silver,  oxide  of  mercury,  &c.  &c.,  (in  which  different 
species  of  mineral  matter  are  chemically  combined),  are  instances  of 
compound  mineral  matter.  I  have  already  endeavoured  to  point  out 
that  all  organisms  (viz.,  organizing  agents)  are  divisible  into  simple  and 
compound  organisms,  and  have  further  endeavoured  to  show  that  an 
organism  (or  organizing  agent)  in  conjunction  with  what  I  have  termed 
a  residual  product  (that  is,  in  conjunction  with  something  upon  which 
that  organism  can  confer  organization),  is  essential  to  constitute  a  living 
organism  ;  that  is,  in  other  words,  is  essential  to  constitute  what  we  un¬ 
derstand  by  a  living  being.  My  present  object  is  to  endeavour  to  point 
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What,  then,  let  us  first  inquire,  are  the  different  kinds  of 
compound  mineral  matter  which  are  to  he  met  with  in  the 
inanimate  or  unorganized  world  ?  There  are  but  three  orders 
or  classes  of  mineral  matter,  to  some  one  of  which  every  chem¬ 
ical  compound,  in  the  inanimate  or  unorganized  world,  must 
of  necessity  be  referred — namely,  such  compound  must  either 
be — first,  a  neutral  compound  (that  is,  possessed  neither  of 
what  chemists  term  electro-negative,  nor  of  electro-positive 
properties),  such  for  example  as  water,  as  also  what  we  term  a 
neutral  salt ;  or,  secondly,  it  must  be  a  compound  possessed  of 
what  by  chemists  have  been  named  electro-negative  proper¬ 
ties  ;  such,  for  example,  as  what  in  chemistry  is  called  an  acid  ; 
or  finally,  it  must  be  a  compound  possessed  of  what  are  termed 
electro-positive  properties ;  as,  for  instance,  those  compounds 
to  which  chemists  give  the  name  of  alkali  or  base.  To  some 
one  of  these  three  orders  or  divisions  of  mineral  matter  (name¬ 
ly,  a  neutral,  an  electro-negative,  or  an  electro-positive  com¬ 
pound),  every  chemical  compound  to  be  met  with  in  the  mine¬ 
ral  world  must  of  necessity  be  referable.  In  a  neutral 
chemical  compound  (and  I  would  beg  of  my  readers  to  reflect 
on  this  fact),  we  may  have  these  three  orders  of  chemical  com¬ 
pound  in  combination,  constituting  an  integral  or  indivisible 
symmetrical  whole.  In  a  crystal  of  the  salt  called  sulphate 
of  magnesia,  for  example,  we  have  an  acid  and  an  alkali 
(by  the  exercise  of  those  properties  or  forces  pecidiar  to  each 
as  such)  uniting  to  form  what  chemists  term  a  neutral  chem- 
iccd  compound.  In  every  neutral  chemical  compound  (and 
I  would  desire  to  impress  this  strongly  on  my  readers),  in 

out  that  the  manner  in  which  the  various  different  species  of  compound 
mineral  matter  are  formed,  in  the  inanimate  or  unorganized  world,  is 
strikingly  analogous  to  that  in  which  the  various  different  species  of 
organic  compounds  (viz.,  simple  living  beings,  compound  organisms, 
compound  residual  products,  and  finally,  complex  living  beings,)  are 
formed  in  the  living  or  organizing  world. 
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every  neutral  chemical  compound,  I  say,  in  the  inanimate  or 
mineral  world,  we  have,  as  it  appears  to  me,  a  striking  ana¬ 
logue  (as  regards  constitution  and  mode  of  formation)  of  a 
living  being  in  the  living  or  organizing  world.  That  is,  in 
other  words,  a  striking  analogue  of  an  embryonic  germ  (or  the 
offsprings  of  such  germ)  while  in  the  act  of  discharging  its 
function. 

’  ‘‘  The  electro-negative  element  of  that  neutral  chemical  com¬ 
pound  we  may  perhaps  select  as  the  analogue  of  the  organ¬ 
ism  or  organizing  agent  of  the  living  being;  in  the  electro¬ 
positive  element  we  should  then  recognise  the  analogue  of  the 
residual  product  upon  which  that  organism  or  organizing 
agent  is  destined  to  confer  organization.  In  the  neutral 
chemical  compound  we  have  the  electro-negative  and  the 
electro-positive  elements,  by  the  exercise  of  those  properties 
or  forces  peculiar  to  each  as  such,  uniting  to  constitute  a 
neutral  compound.  In  the  living  being  we  have  the  organ¬ 
ism  or  organizing  agent,  and  the  residual  product  to  which 
that  agent  is  about  to  impart  organization,  by  the  exercise  of 
the  properties  or  forces  peculiar  to  each  as  such,  uniting  to 
constitute  a  living  being.  Thus,  then,  between  such  neutral 
compound  and  such  living  being,  as  regards  their  constitution 
and  mode  of  formation,  there  appears  to  me  to  be  a  striking 
analogy  ;  but  I  shall  endeavour  to  point  out  this  analogy  more 
clearly. 

‘‘  We  have  just  seen  that  in  the  inorganic  or  mineral  world 
there  are  but  three  orders  or  classes  of  mineral  matter,  to  one 
of  which  every  chemical  compound  must  of  necessity  be  re¬ 
ferable — namely,  such  compound  must  be  either  electro-nega¬ 
tive,  electro-positive,  or  neutral.  We  have  further  seen  that 
the  two  former  of  these  three  classes  of  compound  in  combina¬ 
tion  may  produce  a  compound  of  the  third  class — namely,  a 
neutral  compound.  Strikingly  analogous  facts  appear  to  me 
to  be  true  of  the  organic  or  living  world.  In  it  there  appear 
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to  me  to  be  but  three  orders  or  classes  of  organic  matter,  to 
some  one  of  which  every  organized  structure  must  of  neces¬ 
sity  be  referred — namely,  such  organized  structure  must  either 
be,  first,  an  organizing  agent — that  is,  an  organized  struc¬ 
ture  capable  of  conferring  organization  ;  such,  for  example, 
what  I  have  named  the  nervous,  the  muscular,  the  glandular, 
&c.  organizing  atom,  as  also  the  embryonic  germ  of  vegetables, 
of  animals,  and  of  man  ;  in  a  word,  it  must  be  an  organized 
structure,  designed  and  adapted  by  nature  for  conferring  or 
imparting  organization :  or,  secondly,  it  must  be  an  organized 
structure  not  capable  of  conferring  or  imparting  organiza¬ 
tion,  but  designed  and  adapted  by  nature  for  the  performance 
of  some  other  species  of  physiological  function,  to  which  order 
of  structure  I  have  for  perspicuity  given  the  name  organized 
residual  product ;  such  for  example  as  albumen  and  fibrin, 
as  also  muscular,  nervous,  glandular,  &c.  &c.,  structure  :  or, 
finally,  such  organized  structure  may  be  a  combination  or 
union  of  these  two  ;  and  such  combination  or  union  may  con¬ 
stitute  what  we  understand  by  a  living  being.  Of  this  order 
or  division  of  organic  structures  we  have  an  example  in  a 
foetus,  in  a  vegetable,  in  an  animal,  and  in  man.  To  some 
one  or  other  of  these  three  divisions  or  orders  of  structure  every 
form  of  organized  matter  in  existence  must,  as  it  appears  to 
me,  of  necessity  be  referred.  Let  us  now  contrast  the  manner 
in  which  the  three  different  orders  or  classes  of  compound  are 
formed  in  the  two  great  divisions  of  nature,  and  observe  how 
striking  appears  to  be  the  analogy  between  the  mode  of  their 
formation  in  each.. 

‘‘  In  the  inanimate  or  unorganized  world  two  simple  atoms 
— namely,  for  example,  one  of  oxygen  and  one  of  hydrogen, 
possessed  respectively  of  what  are  termed  electro-negative  and 
electro-positive  properties — unite,  in  obedience  to  the  proper¬ 
ties  or  forces  peculiar  to  each,  and  form  in  union  the  simplest 
species  of  neutral  chemical  compound.  In  the  living  or 
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organized  world  the  simplest  species  of  organizing  agent 
( namely,  the  embryonic  germ  of  the  humblest  conceiva¬ 
ble  of  vegetations)  and  the  humblest  conceivable  (if  I 
might  so  term  it)  residual  product  (namely,  inorganic  or 
mineral  matter),  possessed  respectively  of  an  adaptation 
for  imparting  and  for  receiving  organization  (that  is,  the 
organizing  agent  having  been  designed  and  constructed  by 
nature  for  conferring  organization,  while  the  so-called  re¬ 
sidual  product  (namely,  unorganized  or  mineral  matter) 
was  adapted  by  nature  for  becoming  organized,  or,  in 
other  words,  has  been  designed  and  constituted  for  receiving 
organization) — in,  I  say,  the  living  or  organizing  world,  the 
simplest  conceivable  organizing  agent  and  the  simplest  con¬ 
ceivable  residual  product,  in  obedience  to  the  properties  or 
forces  which  are  peculiar  to  each,  unite,  and  form  in  union  the 
simplest  conceivable  living  being.  I  say  living  being,  inas¬ 
much  as  until  such  union  has  taken  place  between  that  atom 
and  mineral  matter,  there  is  no  manifestation  of  life.  That 
atom,  though  possessed  of  vitality^  cannot  with  propriety  be 
said  to  be  living.  Thus,  then,  there  appears  to  me  to  be  a 
close  analogy  between  the  manner  in  which  the  simplest  spe¬ 
cies  of  neutral  chemical  compound  is  formed  in  the  inanimate 
world,  and  that  in  which  the  simplest  species  of  living  being 
is  caused  to  manifest  life  in  the  world  of  organization.  Let 
us  see  if  this  analogy  can  further  be  traced  between  the  man¬ 
ner  in  which  the  more  complex  neutral  compounds  (such  as 
a  crystallized  salt)  are  formed  in  the  inanimate  or  mineral 
world,  and  that  in  which  the  more  complex  living  beings, 
such  for  instance  as  the  human  embryonic  germ,  the  human 
foetus,  or  even  the  full  grown  man,  are  caused  to  manifest 
life  in  the  animate  world,  or  world  of  organization.  In  the  in¬ 
animate  or  unorganized  world  we  find  simple  atoms  of 
different  species  of  inorganic  or  mineral  matter  uniting  to 
form  a  compound  atom,  possessed  of  what  are  termed  elec- 


tro-negative  properties,  to  winch  compound  we  give  the  name 
of  acid.  Thus,  for  instance,  in  accordance  with  the  laws 
of  chemical  affinity,  carbon  and  oxygen  unite,  and  form  the 
electro-negative  compound  which  we  call  carbonic  acid.  In 
accordance  with  the  laws  of  the  same  chemical  affinity,  simple 
atoms  of  other  species  of  mineral  matter  unite  and  form  a  com¬ 
pound  atom,  possessed  of  what  are  termed  electro-positive 
properties,  to  which  compound  we  give  the  name  of  alkali  or 
base.  Thus,  for  example,  in  obedience  to  the  laws  of  chemi¬ 
cal  affinity,  nitrogen  and  hydrogen  unite  and  form  that  com¬ 
pound  which  chemists  call  ammonia.  And,  finally,  these  two 
compound  (possessed  respectively  of  electro -negative  and 

electro-positive  properties,  in  obedience  to  the  properties  or 
forces  peculiar  to  each)  unite,  and  in  union  constitute  a  sym¬ 
metrical  crystallized  salt.  So,  too,  in  the  animate  or  or¬ 
ganized  world,  or  living  or  organizing  creation.  In  it  too, 
we  find  simple  organizing  atoms,  in  obedience  to  the  laws  of 
organic  affinity,  uniting  to  form  a  compound  organizing  atom 
adapted  for  im])arting  or  conferring  organization.  Thus, 
for  example,  the  simple,  nervous,  muscular,  vascular,  glandu¬ 
lar,  &c.  organizing  atoms  unite  to  form  the  compound  organ¬ 
izing  atom — the  embryonic  germ  of  man.  By  the  laws  of  the 
same  organic  affinity,  we  find  simple  organized  residual  pro¬ 
ducts  uniting  to  form  a  comp)Ound  organized  residual  product 
adapted  for  receiving  organization ;  such,  for  example,  as 
that  organized  residual  product  which  I  have  named  the  speci¬ 
fic  stimulus  of  the  embryonic  germ  of  man.  And,  finally,  we 
find  these  two  compounds  (possessed  respectively  of  an  adapta¬ 
tion  for  imparting  and  for  receiving  organization),  in  obedi¬ 
ence  to  the  organic  properties  or  forces  peculiar  to  each,  unit¬ 
ing  to  form  the  living  embryo  of  man.*'"’ 

*  The  same  is  equally  true  with  regard  to  the  organism  man — namely, 
the  result  of  the  function  of  that  embryonic  germ.  In  the  compound  or_ 
ganism  man,  the  liquor  sanguinis  of  his  blood  is  the  compound  residual  pro 
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Nor  does  the  foregoing  appear  to  me  to  be  the  full 
extent  to  which  we  may  recognize  an  analogy  as  subsisting 
between  the  two  great  divisions  of  nature  ;  namely,  between 
organic  and  inorganic  creation.  To  me  that  analogy  would 
appear  to  extend  not  alone  to  the  constitution  of  the  objects 
respectively  of  the  organic  and  inorganic  world,  but,  in  like 
manner,  to  the  operative  action  of  those  great  motor  influ¬ 
ences  or  forces — be  their  nature  what  they  may — which  give 
to  those  objects  respectively  their  activity. 

Having  in  my  publication  of  1848  directed  attention  to 
the  nature  of  the  connexion  which  subsists  between  the  pon¬ 
derable  components  of  inorganic  creation,  and  those  impon¬ 
derable  agencies,  influences,  or  forces  named  gravity,  caloric, 
and  electricity,  which  give  to  such  ponderable  components 
their  activity  or  motion,  I  thus  express  myself  on  the  func¬ 
tional  action  of  those  forces  : — 

“  Before  leaving  the  consideration  of  these  general  forces, 
we  would  offer  but  a  word  as  to  their  operative  function. 

duct  upon  which  the  component  atoms  in  that  organism  discharge  their 
specific  physiological  function  of  organizing.  That  is  the  residual  product 
upon  which  the  component  organizing  atoms  comprised  in  the  compound 
organism  man  can  confer  an  increased  organization ;  namely,  the  com¬ 
pound  residual  product,  which  the  nervous,  the  muscular,  the  vascular, 
the  glandular,  &c.  atoms,  can  raise  still  higher  in  th  e  scale  of  organization, 
converting  its  components  into  more  highly  organized  materials — namely, 
into  what  we  term  nervous,  muscular,  vascular,  glandular,  &c.  structure. 
Deprive  the  organism  man  of  the  liquor  sanguinis  of  its  blood,  and 
what  is  the  result  ?  The  result  is  this,  namely,  that  the  organism 
ceases  to  be  a  living  organism.  And  wherefore  such  result  ?  The  or¬ 
ganizing  atoms  of  which  that  organism  is  in  part  composed  are  still  in 
existence,  and  wherefore  are  they  not  still  living  organisms  ?  Why  is  it 
that  those  organisms  do  not  still  manifest  life  ?  Simply  because,  having 
been  deprived  of  their  residual  product.,  there  is  nothing  upon  which  they 
can  discharge  their  physiological  function  of  organizing.,  nothing  which 
could  enable  them  to  manifest  the  phenomena  of  living ;  for  an  organ¬ 
ism  or  organizing  agent,  in  conjunction  with  a  residual  product  is  (as  I 
have  endeavoured  to  point  out)  essential  to  constitute  a  living  being. 
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By  the  operation  of  these  forces,  whether  alone  or  in  con¬ 
junction  with  others,  is  all  inanimate  matter  in  being  held  in 
constant  control — all — alike  the  ultimate  atom  and  the  ao^gre- 
gate  mass.  By  these  (whether  unaided,  or  conjointly  with 
aid)  is  the  atom,  as  the  mass,  urged  into  activity,  and  caused  to 
move  throughout  space  ;  and  by  these  are  the  atom  and  the 
mass  restrained  to  the  assigned  limits  within  which  through 
that  space  they  may  range.  These,  extending  their  control¬ 
ling  agency  to  wherever  matter  exists,  range  round  some  uni¬ 
versal  centre,  and  consign  to  a  defined  distance  therefrom 
everything  called  matter  v.'herewith  space  has  been  furnished. 
From  the  great  centre  of  all  that  is  material  in  creation 
around  which  unnumbered  and  countless  spheres  are  revolv¬ 
ing,  these  universally-extending  influences  appear  ever  to 
emanate ;  one  great  function  of  which  is  manifestly  to  assign 
to  all  worlds  existent  their  respective  positions  in  the  vast 
universe  of  worlds — to  organize,  if  that  term  be  admissible,  all 
inanimate  matter — in  a  word,  to  be  the  great  organizing 
agencies  of  all  inert  creation. 

“  Let  us  pause  to  contemplate  in  its  wonderful  vastness  all 
matter,  collectively,  throughout  space’s  abyss.  Let  us,  view¬ 
ing  universal  creation  as  an  aggregate  unity,  regarding  all 
worlds  as  harmoniously  blended  into  one,  analogically  esteem 
creation  as  one  vast  organized  structure — an  organism  of  sur¬ 
passing  complexity  and  mightily  compound  ;  wondrous,  yet 
at  the  same  time  harmonious ;  its  elements  constitute  myriads 
of  spheres  ;  its  integral  parts  form  distinct  solar  systems. 
Those  elementary  constituents,  namely,  the  countless  worlds 
throughout  space,  by  their  relative  arrangement  constitute 
this  organisms  organization.  Those  integral  parts,  as  our 
planetary  system,  give  to  inanimate  creation’s  vast  organism 
some  symmetrical  form,  while  to  each,  alike  to  the  element 
and  the  integral,  is  assigned  the  exact  position  in  space  it 
shall  occupy ;  to  each,  as  well  to  the  atom  as  to  the  aggregate. 


the  exact  limits  within  which  through  that  boundless  abyss  it 
may  stray  ;  and  all  are  controlled  into  the  harmony  of  unity, 
and  kept  in  constant  activity — we  had  almost  said  vitality — 
by  the  same  great  organizing  influences  emanating  from  the 
great  centre  of  all/'* 

Upon  the  analogy  to  which  I  refer  I  further  express  myself 
thus  : — 

“  Let  us  again  pause  to  contemplate  in  their  wondrous 
minuteness  these  atoms  collectively  in  extreme  limits  of  space. 
Let  us,  reviewing  this  aggregate  unity — regarding  these  three 
atoms  harmoniously  blended  into  one — behold,  in  the  analogue 
of  creation's  vast  organized  structure,  an  organism  of  surpass, 
ing  simplicity  and  triflingly  compound ;  simple,  yet  at  the 
same  time  harmonious,  its  elements  constitute  the  humblest 
of  organisms,  its  integral  parts  form  distinct  kinds  of  struc¬ 
ture.  Those  elementary  constituents,  namely,  the  three  sim¬ 
plest  of  atoms,  by  their  relative  arrangement  constitute  this 
organism’s  organization.  Those  integral  parts,  as  the  products 
of  the  elements,  give  to  animate  creation's  minute  organism 
some  symmetrical  form,  while  to  each,  alike  to  the  element 
and  the  integral,  is  assigned  the  exact  position  in  the  organ¬ 
ism  it  shall  occupy ;  to  each,  as  well  to  the  atom  as  to  the 
aggregate,  the  exact  limits  within  which  through  that  organ¬ 
ism  its  functions  may  range,  and  all  are  controlled  to  the 
harmony  of  unity,  and  kept  in  constant  activity,  we  may  now 
say  vitality,  by  the  same  great  organizing  influence  emanating 
from  the  centres  of  alL"t 

The  reader  who  has  followed  me  thus  far  can  now  expe¬ 
rience  little  difflculty  in  understanding  what  I  mean  by  the 
expression,  “  the  origin  of  species  hy  means  of  organic  affi,- 
nity!'  What  I  desire  to  convey  by  those  terms  is  simply  this, 
namely,  that  the  different  species  of  vegetable  and  animal 

*  Freke  on  Organization  (1848),  p.  8.  f  Ibid,  p.  50. 


existing  throuohout  orofanic  creation  have  emanated  from 
different  species  of  embryonic  germs,  and  that  these  em¬ 
bryonic  germs  themselves  have  originated  in  a  union  of  differ¬ 
ent  species  of  simple  organizing  agents,  which  union  of  those 
simple  organizing  agents  has  been  brought  about  by  organic 
affinity.  That  is,  in  other  words,  this  union  of  the  different 
species  of  organizing  agent,  comprised  in  the  embryonic  germ, 
has  been  brought  about  by  the  affinity  naturally  subsisting  be¬ 
tween  one  such  species  of  organizing  agent  and  another ;  and 
that  consequently  the  origin  of  the  embryonic  germs  which 
have  originated  the  species  is  the  organic  affinity  referred  to. 
I  shall  repeat  the  same  statement  in  other  words.  What 
I  am  desirous  of  conveying  is  this,  namely,  that  the  or¬ 
ganic  affinity  which  must  naturally  subsist  between  the  dif¬ 
ferent  species  of  organizmp  atom — analogous  to  the  chemi¬ 
cal  affinity  which  subsists  between  different  species  of  mineral 
atom — that  this  organic  affnity,  I  say,  has  originally  forced 
into  union  different  species  of  organizm^  matter, — different 
species  of  simple  organizing  agents, — and  has  thereby  origi¬ 
nated  various  compound  organizing  agents,  which  compound 
organizing  agents  are  the  embryonic  representatives  of  the 
various  different  species  of  complex  vegetable  and  animal 
which  have  since  existed  in  organic  creation.  This  organic 
affinity,  I  say,  has  caused  the  several  different  species  of 
simple  organizing  agent  to  combine  in  a  vast  variety  of  forms, 
as  regards,  observe,  both  their  number  and  their  relative 
arrangement  ;  in  all  respects  analogously  to  the  combinations 
of  mineral  elements  which  we  see  take  place  for  the  formation 
of  the  inorganic  world,  as  that  world  is  now  found  to  exist. 

These  combinations  of  different  species  of  simple  organizing 
agent — combinations  differing  from  each  other,  bear  in  mind, 
both  in  the  number  and  the  relative  arrangement  of  their 
respective  component  different  species — these  combinations,  I 
say,  constitute  the  embryonic  germs  of  the  various  different 


species  of  vegetable  and  of  animal.  These  embryonic  germs, 
in  the  discharge  of  their  function,  develope  different  species 
of  organized  beings  ;  that  is,  species  of  organized  beings  differ¬ 
ing  from  each  other  both  in  the  mimher  and  the  relative 
arrangement  of  their  respective  component  organized  tissues. 

The  reader  will  bear  in  mind  that,  in  the  commencement  of 
these  observations,  I  endeavoured  to  make  it  apparent  that  the 
difference  in  the  species  respectively  to  be  recognized  through¬ 
out  organic  creation  consists,  for  the  most  part,  in  a  difference 
in  the  number  and  the  relative  arrangement  of  their  respective 
component  organized  structures,  viz.  bone,  muscle,  nerve,  &c. 
and  that  these  structures  are  themselves  comprised,  for  the 
entire  of  organic  creation,  in  a  comparatively  limited  number 
of  distinct  species  of  organized  tissue.  The  reader  is  now  in 
possession  of  my  views  as  to  how  that  dijfference  in  the  number 
and  relative  arrangement  of  those  component  organized  struc¬ 
tures  has  been  brought  about,  or  what  it  is,  in  a  word,  which 
has  been  the  origin  of  that  observed  distinction. 

Such  then  is  my  opinion  as  to  the  origin  of  species  ff 
namely,  that  the  embryonic  representatives  of  the  different 
species  were  first  formed  by  the  operation  of  organic  affinity, 
and  that  subsequently  these  embryonic  representatives,  as 
their  special  physiological  function,  developecZ  the  different 
species  of  vegetable  and  of  animal. 

But  there  is  an  additional  question  in  relation  to  this 
inquiry,  which  must  at  once  suggest  itself  to  every  reflecting 
mind,  and  it  is  this,  namely,  what  has  been  the  origin  of  the 
components  of  those  embryonic  germs?  Whence  have. the 
simple  organizing  agents,  which  have  been  brought  by  the 
operation  of  organic  affinity  into  union  to  form  embryonic 
germs, — whence  have  these  simple  organizing  agents  themselves 
had  their  origin  ?  In  a  word,  what  has  been  the  origin  of  the 
countless  millions  of  individual  simple  organizing  agents 
which  must  now  be  comprised  under  each  distinct  species  of 
organizing  matter  ? 
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I  hesitate  not  to  state,  in  reply  to  this  question,  that  to  me 
it  would  appear  to  he  opposed  to  all  that  is  known  of  the 
great  Creator  s  arrangements,  to  doubt  for  a  moment  that  all 
the  countless  myriads  of  millions  of  individual  organizing 
agents,  comprised  under  each  distinct  species  of  organizing 
matter  since  the  commencement  of  organic  nature,  have  ema¬ 
nated  for  each  distinct  species  from  one  solitary  germ  of  that 
species.  Who  doubts  that  all  the  individuals  of  mankind 
have  descended  from  one  such  germ  ?  The  number  of  such 
doubters  \s>  few.  But  few,  too,  there  are  who  doubt  the  same 
fact  with  regard  to  all  the  individuals  comprised  respectively 
under  each  of  the  other  species  of  animals.  Why,  then,  I  ask, 
should  the  many  doubt  the  same  fact  in  relation  to  the  indi¬ 
viduals  of  distinct  species  of  simple  organizing  agents. 

I  repeat,  that  I  hesitate  not  to  state  that  I  myself  entertain 
little  doubt  on  the  question,  and  every  new  fact  that  unfolds 
itself  to  me  in  organic  creation  tends  to  confirm  me  in  the 
truth  of  my  opinion.  With  these  observations  the  reader  will 
be  at  no  loss  to  understand  the  following  quotations  from  my 
publication  of  1851,  and  will  at  once  be  enabled  to  perceive 
why  it  is  I-  am  of  opinion  that  all  organic  creation — including 
all  vegetables  and  animals — may  possibly  have  originated  from 
a  single  compound  embryonic  germ  : — 

“  Organic  creation  must  obviously  have  had  a  commence¬ 
ment.  What  was  that  commencement  ?  What  was  the 
condition  of  the  organic  world  when  the  organization  of  inor¬ 
ganic  matter  first  commenced.  My  readers  will  have  the 
goodness  to  reflect  on  this  question  ;  they  will  have  the  good¬ 
ness  to  carry  their  imagination  back  to  the  period  of  first 
or  earliest  appearance  of  an  organic  creation,  and  a  momenta’s 
reflection  will  suffice  to  convince  them  that  some  vast  dis¬ 
tinction  must  necessarily  exist  between  the  condition  of 
organic  nature  at  the  period  of  its  creation,  and  the  condition 
of  organic  creation  at  present.  Some  vast  distinction  there 


must  obviously  be  between  the  constitution  of  the  organic 
world,  at  the  first  or  earliest  manifestation  of  organization, 
at,  if  1  may  so  term  it,  the  birth  of  organic  nature,  and  the  con¬ 
stitution  of  that  world  after  organization  has  for  centuries  pro¬ 
gressed,  after  organic  nature  has  passed  through  centuries  of 
development.  And  what  is  that  distinction  ?  This  is  an  im¬ 
portant  physiological  inquiry  ;  but  does  such  inquiry  admit  of 
a  rational  reply?  Supposing  that  we  are  familiar  with  the 
constitution  of  organic  creation  as  now  it  exists,  or  in  its  pre¬ 
sent  advanced  stage  of  development,  are  we  so  circumstanced 
as  to  be  enabled  therefrom  to  collect  anything  as  regards  what 
must  have  been  its  constitution  at  the  period  when  first  it 
existed,  or  at  the  period,  if  I  may  so  term  it,  of  its  birth  ?  I 
conceive  we  are.  I  conceive,  that  from  an  accurate  acquaint¬ 
ance  with  the  nature  and  constitution  of  the  organic  objects 
now  before  us,  conjointly  with  the  knowledge  of  the  manner  in 
which  those  objects  have  been  generated  or  formed,  we  may 
collect  much  as  to  what  must  have  been  the  nature  and  con¬ 
stitution  of  organic  creation  at  the  moment  when  the  organiza¬ 
tion  of  an  unorganized  world  first  commenced. 

‘‘  The  line  of  investigation  which,  as  it  appears  to  me, 
should  be  pursued  in  such  inquiry  is  the  following — namely, 
I  should  endeavour  to  ascertain,  first,  what  is  the  constitu¬ 
tion  of  organic  creation  as  it  now  exists ;  or,  in  other  words, 
what  is  the  constitution  of  the  present  generation  of  organized 
beings  ?  And,  secondly,  how,  or  in  what  manner,  has  the 
present  generation  been  generated  or  formed  by  the  preceding 
generation.  A  knowledge  of  these  two  facts  would,  as  I  con¬ 
ceive,  furnish  us  with  data  from  which  to  collect  a  certain 
amount  of  information  as  regards  the  necessary  constitution 
of  the  origin,  or,  if  I  may  venture  so  to  term  it,  of  the  em¬ 
bryo  of  all  generations.  For  if  the  manner  in  which  organiz¬ 
ed  beings  universally  have  been  generated  can  be  accurately 
traced  back  for  one  generation,  there  is  nothing  to  prevent  its 
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being,  with  equal  accuracy,  traced  back  for  many; 
]jossihility  is  that  it  may,  with  a  certain  degree  of  accuracy, 
be  traced  back  for  all  generations ;  that  is,  in  other  words, 
till  we  have  eventually  arrived,  in  imagination,  at  (if  I  may 
so  term  it)  the  embryo  of  all  organic  creation. 

‘‘The  two  enquiries  just  referred  to  (namely,  the 
constitution  of  organized  beings,  and  the  mode  of  their  for¬ 
mation),  I  have  already  endeavoured  to  investigate,  and  have 
laid  my  opinions  thereon  before  my  readers ;  it  remains  now 
for  me  to  apply  those  opinions  to  the  present  investigation — 
namely,  to  an  inquiry  into  what  must  have  been  the  constitu¬ 
tion  of  the  embryo  of  all  organic  creation. 

“  It  is  scarcely  necessary  for  me  to  acquaint  my  readers 
with  the  fact,  that  one  great  function  of  every  living  being  is, 
and  ever  has  been,  to  multiply  the  species  to  which  it  belongs. 
One  great  function  for  which  every  existing  living  being  has 
been  created,  and  which  it  was  consequently  designed  to  fulfil, 
w^as  (and  has  ever  been  since  the  creation  of  that  living  being’s 
first  parent)  to  generate  an  increased  number  of  indivi¬ 
duals  of  the  species  to  which  that  living  being  belongs.  The 
least  observant  of  mankind  requires  no  argument  to  convince 
him  that  every  individual  living  being,  in  its  normal  condi¬ 
tion,  has  been  endowed  with  the  faculty  of  generating  a  plu¬ 
rality  of  individuals  of  the  species  to  which  it  belongs.  Such 
fact  is  too  obvious  to  require  further  observation.  What  do 
we  collect  from  that  fact  ?  We  collect  this,  namely,  that  the 
tendency  of  generation  is  to  increase  the  number  of  indivi¬ 
duals  in  a  species  ;  or,  in  other  words,  that,  generation  after 
generation,  the  number  of  individuals  in  the  various  different 
species  of  living  beings  have,  coeterls  p>aribus,  as  a  result  of 
generation,  been  constantly  becoming  augmented  from  the 
time  of  the  first  existence  of  such  species  to  the  present. 
That  such  is  the  fact  there  is  no  one  will  question.  If,  then, 
as  I  have  endeavoured  to  couvince  my  readers  is  the  fact. 
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the  organic  world,  as  it  now  exists,  is  composed  of  individual 
living  beings,  all  of  which  have  sprung  from,  or  been  develop¬ 
ed  by,  embryonic  germs,  which  germs  have  themselves  been 
formed  by  the  union  of  a  number  of  minute  organisms 
or  organizing  agents  (which,  remember,  are  also  living  be¬ 
ings) — namely,  what  I  have  termed  organizing  atoms, — if, 
I  say,  organic  creation,  as  it  now  exists,  is  thus  composed, 
it  is  obvious  that,  cceteris  paribus,  generation  after  genera¬ 
tion  the  number  of  individual  organizing  atoms  (unlike  mine¬ 
ral  atoms,  the  number  of  which  is  constant  and  unvarying), 
— it  is,  I  say,  obvious  that  the  number  of  inclividiial  or¬ 
ganizing  atoms  comprised  under  each  distinct  species  of 
organizing  matter  has  been,  (and  still  continues  to  be) 
augmenting  ;  and  that  such  has  been  the  case,  generation 
after  generation,  from  the  period  of  the  first  parent  organizing 
atom,  (at  which  period  a  single  individual  atom,  in  all  pro¬ 
bability,  constituted  the  entire  species  of  that  atom  at  the 
time  in  existence)  to  the  present  period,  when  the  number 
of  atoms  comprised  in  that  species  is  countless. 

“  If  such  be  the  fact,  (and  perhaps  none  of  my  reflecting 
readers  will  question  or  doubt  it),  let  us,  in  imagination,  trace 
organic  nature  backward,  step  by  step,  from  the  present  time 
to  the  period  of  its  creation.  Let  us,  from  the  countless 
myriads  of  organizing  atoms  that  are  noiv  in  existence,  pass 
successively  backwards  from  generation  to  generation,  through 
the  ages  that  have  passed  (as  the  number  of  those  atoms  is 
successively  becoming  more  and  more  limited),  let  us,  I  say, 
pass  backwards  till  we  eventually  arrive,  in  imagination,  at 
the  first  origin  of  those  atoms  ;  which  is,  in  other  words,  at 
the  organized  world  as  that  world  first  existed.  And  what 
do  we  reach  ?  We  reach,  as  it  appears  to  me,  a  chain  com¬ 
posed  of  perhaps  but  a  few  individual  miscroscopic  granules. 
We  arrive,  as  I  conceive,  at  a  single  representative  (in  the 
form  of  a  miscroscopic  granule  or  organizing  atom)  of  each 
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distinct  species  of  organizing  matter:  we  arrive,  as  I  conceive^ 
at  the  individual  atoms  which  were  the  first  parents  of  all 
subsequent  atoms, — the  first  parents  of  the  countless  myriads 
of  atoms  now  in  existence. 

‘‘  These  granules  constitute  what  I  conceive  to  have  been 
the  existing  chain  of  gradually  ascending  organisms  or 
organizing  atoms.  The  number  of  links  in  that  chain  may,  as 
I  conceive,  have  been  so  limited,  and  their  dimensions  so  mi¬ 
nute,  as  that  the  entire  in  combination  might,  as  I  conceive, 
in  all  probability,  have  constituted  but  a  granule  of  very 
inconsiderable  dimensions.  And  what  was  this  granule  (or 
granules)  ?  It  ivas  the  embryo  of  organic  creation.  This 
granule  (or  granules)  was,  as  I  conceive,  one  parent  of  all 
since  existing  organic  creation  ;  its  other  parent  being,  as  I 
conceive,  a  mineral  or  inorganic  world. 

“  What  !  some  of  my  readers  perhaps  may  exclaim,  a 
gramde  (or  granules)  give  origin  to  an  organized  world  ! — 
give  being  to  a  widely  diffused  organic  creation  !  What  !  a 
granule  (or  granules)  originate  the  countless  varieties  both  of 
vegetable  and  of  animal  organism,  which  in  myriads  unnum¬ 
bered,  and  during  a  series  of  centuries,  have  been  spreading 
life  and  organization  over  the  entire  surface  of  our  globe  ! 
Could  such  be  supposed  possible  ? 

‘‘  I  repeat  it,  ihat  to  me,  as  the  result  of  mature  and  de¬ 
liberate  reflection,  there  appears  to  be  evidence  to  induce  the 
opinion  that  such  is  the  fact,  and,  startling  or  strange  as  such 
statement  may  appear,  I  would  beg  of  my  readers  not  to 
reject  it  without  reflecting  on  what  has  been  advanced.  To 
my  mind  there  appears  to  be  no  greater  antecedent  improba¬ 
bility  against  such  being  the  fact,  than  there  is  against  the 
fact  that  the  contents  of  a  single  Graafian  vesicle  could  give 
origin  to  countless  millions  of  the  human  race.  I  would 
again  beg  of  my  readers  to  reflect 

*  Dublin  Medical  Press.,  19th  November,  1851,  vol.  26,  p.  322. 


Again  I  observe  at  page  325,  as  follows,  viz.  : — 

The  following  is  a  concise  summary  of  what  I  have  en¬ 
deavoured  to  convey  to  my  readers  in  relation  to  what  I 
conceive  to  have  been  the  original  constitution  of  organic 
creation,  as  also  the  manner  in  which,  as  I  conceive,  organic 
creation,  as  it  now  exists,  has  been  generated  out  of  an  in¬ 
animate  or  unorganized  world,  by  organic  creation  as 
originally  constructed  ; — 

“  1.  A  chain  of  microscopically  minute  organisms  (or  organ¬ 
izing  agents)  gradually  ascending  in  the  scale  of  organization, 
appears  to  me  to  have  been  originally  created.  The  entire  of 
these  organisms  collectively  (from  the  extreme  minuteness  of 
each  granule,  and  from  their  number  being  probably  limited), 
the  entire  of  these  organisms,  I  say,  collectively,  might  possibly , 
as  I  conceive,  if  united,  have  been  comprised  within  the  com¬ 
pass  of  a  granule  of  very  inconsiderable  dimensions. 

“  2.  To  this  granule  (or  granules)  being,  as  I  conceive,  the 
origin,  or  source  of  the  generation  of  all  subsequent  organiza¬ 
tion,  I  would  give  the  name  embryo  of  organic  creation  ;  and 
the  function  of  this  embryo  was,  as  it  appears  to  me,  to  organ¬ 
ize  what  hitherto  had  been  unorganized  matter ;  in  a  word,  to 
generate  an  animate  or  organized  world,  out  of  inanimate  or 
unorganized  creation. 

‘‘  3.  To  each  link  in  the  original  chain  of  gradually  ascend¬ 
ing  organisms,  I  have  given  the  name  of  distinct  species  of 
organizing  matter,  so  that  all  the  links  comprised  in  the  first 
existing  chain  of  organizing  agents  would  collectively,  as  I 
conceive,  constitute  all  (what  I  have  termed)  the  different 
sp)ecies  of  organizing  matter  now  in  existence.* 

*  In  my  former  publications — and  consequently  in  my  present  quota¬ 
tions — I  applied  tlie  term  different  species  of  organizing  matter  to  simple 
organising  agents  which  differ  from  each  other  in  their  degree  of  organi¬ 
zation.  Thus,  the  humblest  description  of  organizing  agent,  namely,  that 
which  confers  organization  upon  mineral  matter — such  as  the  embryonic 
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“  4.  The  number  of  such  different  species  of  organizing 
matter  existing  in  nature  appears  to  me  to  be  far  from  consi- 

germ  of  the  humblest  conceivable  vegetation — this,  I  say,  I  named  an 
organizing  atom  of  the  first  species  of  organizing  matter.  The  atom 
next  above  this  in  the  scale  of  organization  I  termed  an  atom  of  the 
second  species,  and  so  on,  till  we  reach  the  atom  which  gives  develop¬ 
ment  to  the  cerebral  matter  of  man,  which  I  named  an  atom  of  the 
highest  species. 

Subsequent  reflection  has  led  me  to  think  that  perhaps  it  would  be  a 
better  classification  of  organizing  atoms,  to  regard  difference  in  degree 
of  organization  as  constituting  distinctions  of  genus  or  class,  rather  than 
of  species,  and  to  apply  the  term  different  species  to  the  several  different 
kinds  of  atom  found  under  the  same  genus  or  class.  That  is,  to  desig¬ 
nate  as  the  different  species  of  the  same  genus  or  class  all  such  atoms 
as  are  possessed  of  the  same  degree  of  organization,  but  which  at  the 
same  time  differ  from  each  other  in  the  kind  of  organized  residual  pro¬ 
ducts  which  they  develope.  Thus,  for  example,  the  nervous  and  the 
muscular  atoms,  both  of  which  are  possessed  of  the  same  degree  of  or¬ 
ganization — that  is,  both  of  which  occupy  the  same  physiological  posi¬ 
tion  in  the  ascending  organic  scale — the  nervous  and  the  muscular  atom 
would,  I  say,  according  to  such  classification,  constitute  different  spe¬ 
cies  of  the  same  genus  or  class. 

If  such  classification  were  adopted,  we  might  in  the  first  instance  re¬ 
duce  all  organic  matter  universally,  to  two  primary  divisions  or  orders, 
namely,  to  organizfn^  agents,  and  organizec?  residual  products.  As 
neither  of  these  divisions  admits — without  a  destruction  of  the  physio¬ 
logical  integrity  of  the  individuals  included  under  it — as  neither,  I  say, 
of  these  divisions  admits  of  a  more  elementary  reduction,  I  would  term 
organizz’ny  agents,  and  organizec?  residual  products  the  primary  divisions, 
or  the  orders  of  organic  matter  generally.  That  is,  any  single  individual 
organic  structure  which  is  the  object  of  contemplation,  must,  of  neces¬ 
sity  belong  to  one  or  other  of  these  two  orders,  and  cannot  be  reduced 
to  a  more  elementary  condition,  without  destroying  its  physiological 
integrity.  I  shall  illustrate  my  meaning.  Take,  for  example,  albu¬ 
men,  fibrin,  lignin,  muscular  fibre,  nervous  tissue,  &c.,  &c.  Every  one 
of  these  is  comprised  under  the  second  primary  division  or  order,  name¬ 
ly,  they  are  all  organized  residual  products,  and  none  of  them  can  be 
reduced  to  a  more  elementary  condition  without  destroying  its  physio¬ 
logical  integrity.  Albumen  cannot  be  reduced  lower  than  albumen, 
without  a  destruction  of  its  organic  condition.  If  further  reduced  it  is 
no  longer  a  physiological  entity.  The  same  is  equally  true  of  all  the 
other  organic  structures  mentioned. 


derable.  The  individual  organisms  {now  countless  myriads, 
though  at  the  commencement  of  organic  creation,  in  all  proba- 


The  other  primary  division— namely,  tlie  first  order,  comprises  all 
embryonic  germs  whether  simple  or  compound. 

After  this  first  division  of  organic  entities  generally,  we  should  then 
subdivide  our  two  orders  somewhat  thus — namely,  the  first  of  these 
primary hlivisions  might  then  be  subdivided  into  genera  or  classes,  each 
such  genus  or  class  comprising  under  it  all  organizing  atoms  of  the  same 
degree  of  organization — that  is,  all  atoms  occupying  the  same  physiolo¬ 
gical  position  in  the  organic  scale  (such  as  the  nervous  and  the  mus¬ 
cular  atom)  would  be  atoms  of  the  same  genus  or  class — while  the  dif¬ 
ferent  kinds  of  atoms  contained  under  the  same  genus,  namely,  atoms 
possessed  of  the  same  degree  of  organization,  but  whose  products  have 
a  different  species  of  function  to  perform  (like  muscle  and  nerve) — such 
different  kinds  of  atoms,  I  say,  represent  the  different  species  of  that 
genus.  And,  finally,  atoms  whose  products  performed  the  same  species 
of  function,  but  differing  in  some  slight  manner  from  each  other — 
such  as  voluntary  and  involuntary  nerves,  voluntary  and  involuntary 
muscles,  &c. — such  atoms,  I  say,  might  be  termed  varieties.  The  fore¬ 
going  might  perhaps  be  tabularly  represented  somewhat  thus  : — 


ORGANIC  MATTER. 


Orgauizbi^  Atoms 


Organized  Residual  Products 


Atoms  of  the 
humblest  degree 
of  organization, 
viz.  : 

1st  Genus  or  Class 


Atoms  of 
higher  degrees 
of  organization, 
viz,  : 

Higher  Genera 


Atoms  of 
2nd  and  3rd  Genei’a 


Atoms, 
say  of  the 
4th  Genus  (?) 


1st  Species, 
Muscular  Atom 


2nd  Species, 
Nervous  Atom 


1st  Variety,  2nd  Variety,  1st.  Variety,  2nd  Variety, 

Voluntary  Involuntary  Voluntary  Involuntary 

Muse.  Atom.  Muse.  Atom.  Nerv,  Atom.  Nerv.  Atom. 

Although,  such  I  say,  would  appear  to  me  to  be  a  better  classification 
of  organizing  atoms  than  that  which  I  formerly  proposed,  I  have  not 
adopted  it  in  the  foregoing  observations,-  for  the  reason  I  have  already 
referred  to. 


bility,  as  it  appears  to  me,  but  a  single  individual)  the  indi¬ 
vidual  organisms,  I  say,  comprised  under  each  distinct  species 
of  organizing  matter,  being,  as  I  conceive,  physiologically 
atomic  or  indivisible,  I  have  ventured  to  name  organizing 
atoms. 

‘‘  5  Every  organism,  having  been  endowed  with  a  faculty  of 
generating  a  2>l'^^'i"cdity  of  its  species,  the  number  of  individual 
organizing  atoms  comprised  under  each  distinct  species  of 
organizing  matter  has  (during  successive  generations)  been 
increased  from,  probably,  one  single  individual,  to  the  count¬ 
less  myriads  which  now  exist  throughout  nature. 

“  6.  The  function  of  every  organizing  agent  being  to  organ¬ 
ize  (that  is,  to  impart  organization,)  the  collective  chain  of 
organizing  agents  originally  created — namely,  what  I  have 
termed  ‘  the  embryo  of  organic  creation,'  must  have  had 
something  upon  which  to  execute  this  function — must  have 
something  which  it  could  organize,  or  to  which  it  could  im¬ 
part  organization. 

“7.  That  something  was  (as  it  appears  to  me)  for  the  first 
chain  of  organisms,  the  unorganized  or  mineral  world, ;  and 
the  following  appears  to  me  to  be  the  manner  in  which  that 
function  was  performed,  so  as  eventually  to  generate  the 
organized  world  as  that  world  now  exists.  In  other  words, 
the  following  appears  to  me  to  be  the  manner  in  which  the 
first  existing  chain  of  microscopic  organisms  so  acted  upon  the 
unorganized  or  mineral  world  as  in  the  course  of  succeeding 
generations  to  have  given  development  to  everything  called 
organic  that  has  since  been  in  existence, — namely, 

“In  the  first  place,  I  conceive  that  the  first  linh  in  that 
chain  (or  simplest  species  of  organizing  matter)  discharging 
its  function  (of  organizing)  upon  an  unorganized  or  mineral 
world  ;  organized  mineral  matter  forming  or  generating 
therefrom  two  distinct  classes  of  organized  product — namely, 
first,  a  plurality  of  organizing  atoms  in  all  respects  identi- 
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cal  with  itself,  and,  like  it,  capable  at  some  future  period  of 
imparting  organization  to  unorganized  or  mineral  matter  ; 
and  secondly,  an  organized  product  not  capable  of  impojrting 
organization,  and  consequently  not  an  organizing  agent,  but 
capable  of  receiving  (increased)  organization  from  the  second 
link  in  the  organizing  chain.  To  this  second  class  of  organ¬ 
ized  product  I  have,  for  perspicuity,  given  the  name  residual 
2yroduct,  inasmuch  as  it  remains,  as  it  were,  a  residue,  till 
the  function  of  the  second  link  in  the  chain  or  second  species 
of  organizing  atom  comes  into  operation. 

“  In  tlie  second  place,  I  conceive  that  the  second  link  in 
that  chain  discharging  its  function  of  organizing  (not  upon 
unorganized  or  mineral  matter,  but)  upon  the  organized 
residual  product  prepared  or  generated  for  it  (out  of  mineral 
matter)  by  the  first,  conferred  upon  that  organized  product 
increased  organization,  thereby  raising  it  in  the  scale  of 
organization,  and  then  forming  or  generating  therefrom  two 
distinct  classes  of  organized  product — namely,  first,  a  plu¬ 
rality  of  organizing  atoms  of  the  second  species,  in  all 
respects  identical  with  itself,  and,  like  it,  capable  at  some 
future  period  of  imparting  increased  organization  to  organized 
residual  products,  to  be  generated  at  some  future  period  by 
the  plurality  of  atoms  of  the  first  species  which  we  have  just 
seen  reproduced  ;  and,  secondly,  an  organized  product  not 
capable  of  imparting  organization  (and  consequently  not  an 
organizing  agent),  but  capable  of  receiving  (increased)  organi¬ 
zation  from  the  third  link  in  the  organizing  chain  ;  to  which 
product  I  have,  for  the  same  reason  as  in  the  case  of  the  first 
link,  given  the  name  residual  product ;  and  so  of  the  several 
succeeding  links  in  the  organizing  chain.  Each  individual 
link  generates,  as  I  conceive,  a  plurality  of  organizing 
atoms  of  the  same  species  as  itself ;  and  at  the  same  time 
generates  an  organized  residual  product.  Each  individual 
atom  having,  then,  been  thus  endowed  with  the  power  of 
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a 'plxu'ality  of  atoms  of  its  own  species,  as  also  a 
residual  'product,  it  is  obvious  that  the  number  of  individual 
organizing  atoms,  as  also  the  number  of  organized  residual 
products  (which  are  capable  of  calling  those  atoms  into  action, 
or  upon  which  those  atoms  can  discharge  their  physiological 
function  of  conferring  organization),  it  is,  I  say,  obvious 
that  the  number  of  individual  atoms  and  of  residual  products 
existing  in  nature  is,  generation  after  generation,  constantly 
augmenting. 

“  The  following  is  the  manner  in  which  I  conceive  that  the 
various  atoms  and  the  various  residual  products  thus  formed 
were  disposed  of.  I  conceive,  in  the  first  place,  that  various 
organizing  atoms,  thus  generated,  entering  into  combinations 
of  various  species,  various  numbers,  &c  (in  obedience  to  the 
laws  of  organization),  constituted,  in  combination,  the  first  or 
earliest  embryos  of  various  different  species  of  vegetable  and 
animal  ;  and  I  conceive,  in  the  second  place,  that  organized 
residual  products,  thus  generated,  entering  into  combination 
in  corresponding  variety  as  to  species,  &c.  constituted,  when 
thus  combined,  the  various  compound  residual  products  re¬ 
quired  by  nature  to  euable  those  embryos  to  discharge  their 
physiological  function.  And,  finally,  I  conceive  that  these 
embryos  and  their  residual  products  (namely,  the  specific 
stimuli  of  the  embryos),  brought  into  combination  by  the  laws 
of  organization,  developed  in  union  the  first  existing  indivi¬ 
duals  of  several  different  species  of  vegetable  and  animal. 

“  Such  is  my  opinion  as  to  how  the  first  generation  of  living 
beings  has  been  formed.  How,  as  I  conceive,  subsequent  gene¬ 
rations  have  been  generated  by  the  first,  I  have  already  en¬ 
deavoured  to  lay  before  the  reader.""^  * 

Sliould  there  be  any  obscurity  in  these  quotations,  it  will,  I 
trust,  at  once  be  dispelled  if  the  reader  will  have  the  goodness 


*  Freke  in  DvMi)i  Medical  Press,  19th  November,  1851,  vol.  26,  p.  235. 
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to  recall  to  his  mind  what  I  have  already  observed  in  relation 
to  the  manner  in  which  I  conceive  organic  creation  should, 
with  regard  to  the  present  enquiry,  be  contemplated,  namely, 
that  all  organic  or  living  beings  should  be  contemplated  in  re¬ 
lation  both  to  their  constitution  and  ihevc  functions.  Even 
£it  the  risk  of  being  considered  tedious,  I  shall,  for  the  conve¬ 
nience  of  the  reader,  repeat  what  I  have  said  on  that  subject. 
With  regard  to  these  two  relations,  all  organic  beings,  namely, 
all  animals  and  plants,  should  for  our  present  purpose  be  con¬ 
templated  under  three  primary  divisions,  namely,  as  embryonic, 
developi?ip,  and  developecZ  organisms.  Although  the  second  of 
these  divisions  belongs  correctly  to  that  branch  of  my  present 
enquiry  which  I  have  still  to  investigate,  I  shall  here  introduce 
just  so  much  upon  the  subject  as  may  be  required  to  render 
intelligible  the  foregoing  quotations,  and  shall  at  the  same 
time  recapitulate  so  much  of  what  I  have  already  advanced 
on  the  first  division  as  may  serve  the  same  end.  I  shall  say 
a  few  words  upon  each  of  these  divisions  under  the  heads 
respectively  of  A  and  B. 

A.  Embryonic  organisms  (viz.  in  relation  to  their  consti¬ 
tution) 

1.  Embryonic  organisms  are  constituted  exclusively  of  but 
one  class  of  organic  structure,  and  discharge  exclusively  but 
one  physiological  function.  The  constitution  of  all  embryonic 
organisms  (animal  as  well  as  vegetable)  is  this  : — they  consist 
exclusively  of  one  or  more  organizwi^  agents ;  that  is,  of  one 
or  more  organic  entities,  whose  function  is  to  confer  or  impart 
organization.  Such  is  the  constitution  of  every  embryonic 
organism.  The  function  of  every  such  embryonic  organism  or 
organizm^  agent  being,  as  T  have  observed,  to  confer  or  im¬ 
part  organization,  in  discharging  this  function  it  gives  origin 
to,  or  generates,  two  distinct  classes  of  organic  structure,  viz. 
a  plurality  of  embryonic  organisms  or  organizm^  agents  iden¬ 
tical  with  itself,  and  at  the  same  time  some  organized  residual 
product,  such,  for  instance,  as  woody  fibre,  muscular  fibre,  ner- 
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vous  tissue,  cerebral  matter,  &c.  Such,  as  I  regard  it,  are  the 
constitution  and  function  of  all  embryonic  organisms. 

2.  A  single  individual  organizi?!^  agent,  separately  and 
alone,  constitutes  what  I  understand  by  a  sim^jle  organism  or 
simple  organizmpr  agent.  Of  such  we  have  an  example  in  the 
organizi%^  agents  which  develop  or  generate  respectively 
woody  fibre,  muscular  fibre,  nervous  tissue,  cerebral  matter,  &c. 
as  also  possibly  in  the  embryo  of  the  simplest  vegetations. 
All  such  organisms  I  regard  as  simple  organizing  agents. 

The  embryos  of  loftier  vegetations,  of  animals,  and  of  man, 
are  composed  of  a  plurality  of  organizing  agents  ;  that  is,  of  a 
combination  of  two  or  more  simgyle  organizing  agents.  Of 
such  we  have  a,n  example  in  the  embryo  of  man,  wherein  there 
is  a  combination  of  the  several  agents  which  respectively  gene¬ 
rate  muscular  fibre,  nervous  tissue,  cerebral  matter,  &c.  All 
such  compound  embryos  I  have  named  compound  organisms, 
or  compound  organizing  agents. 

3.  From  the  fact  of  simp)le  organizing  agents  being,  as  I 
conceive,  physiologically  indivisible,  conjointly  with  the  fact 
of  their  mode  of  combining,  being,  as  it  appears  to  me,  strictly 
analogous  to  that  of  the  combination  of  the  elementary  mole¬ 
cules  of  mineral  matter,  I  have  ventured  to  propose  for  such 
simple  organizm^  agents,  the  a23pellation,  organizing  atom. 
A  single  individual  organizing  agent — as  possibly  the  embryo 
of  the  simplest  vegetation — as  also  the  organizing  agents  which 
respectively  generate  woody  fibre,  muscular  fibre,  nervous 
tissue,  cerebral  matter,  &c. —  a  single  individual  organizing 
agent,  I  say,  constitutes  what  I  mean  by  a  simple  organizing 
atom,  and  is  analogous  to  an  atom  in  the  inorganic  world  of 
carbon,  oxygen,  hydrogen,  or  nitrogen. 

An  organic  combination — caused,  or  brought  about  by 
what  I  have  termed  organic  affinity — an  organic  combina¬ 
tion,  I  say,  of  a  plurality  of  organizing  atoms  constitutes  what 
I  mean  by  a  compound  organizing  atom,  and  may  be  said  to 
be  analogous,  both  in  constitution  and  mode  of  formation,  to 
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an  atom  in  the  inorganic  world  of  carbonic  acid.  Of  such 
compound  organizing  atoms  we  have  examples  in  the  embryo¬ 
nic  germs  respectively  of  loftier  vegetations,  of  animals,  and 
of  man. 

I  shall  here  quote  my  former  words  : — 

‘‘We  find  simple  organizing  atoms,  in  obedience  to  the  laws 
of  organic  affinity,  uniting  to  form  a  compound  organizing 
atom.  Thus,  for  example,  the  shmp)le  nervous,  muscular,  vas¬ 
cular,  &c.  organizing  atoms  unite  to  form  a  compound  organ¬ 
izing  atom — tJte  embryo  of  man  {Dublin  Medical  Press, 
IDth  November,  1851,  p.  324)  ;  and,  again,  as  quoted  before, 
“  various  organizing  atoms  thus  generated  entering  into  com¬ 
binations  of  various  species,  various  numbers,  &c.  (in  obedience 
to  the  laws  of  organization)  constitute  in  combination  the 
first  or  earliest  embryos  of  various  different  species  of  vege¬ 
table  and  animal.'"  This,  I  say,  appears  to  me  to  have  been 
the  origin  of  species  by  means  of  what  I  have  ventured  to 
term  organic  affinity.  I  need  add  no  more  here  on  the  con¬ 
stitution  of  embryonic  organisms,  but  shall  pass  on  to  my 
second  division. 

B.  Developzbipr  organisms;  that  is,  embryonic  organisms 
contemplated  while  in  the  act  of  discharging  their  function. 

This  is  what  is  understood  by  what  is  termed  “  the  pheno¬ 
mena  of  vegetative  or  organic  life," — namely,  the  functional 
action  of  organizing  agents.  It  is  a  process  which  is  common 
alike  to  the  vegetable  and  the  animal,  and  constitutes  the  sole 
means  in  both,  whereby  their  organized  tissues  can  be  formed, 
such  as  woody  fibre,  &c.  in  the  vegetable ;  and  muscular  fibre, 
nervous  tissue,  cerebral  matter,  glandular  structure,  &c.  in  the 
animal.  It  is  the  process  which  in  popular  language  has  re¬ 
ceived  the  names,  nutrition,  growth,  development,  assimilation, 
&c.  It  is,  in  the  language  of  physiology,  the  process  of  gene¬ 
ration,  or,  if  I  may  so  express  myself,  the  process  of  living, 
that  is,  of  vegetative  or  organic  living.  During  this  process, 
the  development  or  generation  of  two  distinct  classes  of  struc- 
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ture  takes  place,  namely,  the  redevelopment  of  a  plurality  of 
offspring  organizing  agents  in  all  respects  identical  with  the 
parent,  and  at  the  same  time  an  organizeti  residual  product, 
such  as  woody  fibre,  &c.  in  vegetables,  and  muscular  fibre,  &c. 
in  man. 

Here,  then,  the  reader  can  understand  my  reasoning  in  the 
foregoing  quotations,  and  can  see  how  it  is  that  I  arrived  at 
what  I  have  termed  ‘‘  the  embryo  of  all  organic  creation.'’ 
It  is  thus — if  the  foregoing  views  he  correct — then  I  conceive 
that,  even  independently  of  the  argument  I  have  already  ad¬ 
vanced  in  support  of  my  opinion — it  would  not  only  be  un- 
philosophic,  but  would  at  the  same  time  be  limiting — if  I 
might  deferentially  so  express  myself — the  foresight  of  the 
Creator,  to  doubt  that  all  the  woody  fibre  now  in  existence, 
no  matter  how  diffused,  has  emanated  originally  from  a  soli¬ 
tary  organizing  atom  ;  someivhat  in  the  same  manner  as  all 
mankind  in  existence,  though  now  so  diffused,  have  emanated 
origmally  from  a  solitary  Graaffian  vesicle.  I  conceive  the 
same  to  be  equally  true  with  regard  to  all  muscular  fibre, 
all  nervous  tissue,  all  cerebral  matter,  all  the  different  species 
of  glandular  structure,  &c.  Finally,  I  conceive  all  these  mi¬ 
croscopic  granules  may  have  been  originally  combined,  and 
if  combined,  (their  number  being  inconsiderable)  may  in 
combination  have  constituted  but  a  granule. 

It  is  unnecessary  for  me  to  add  more  on  the  subject. 

If  now,  for  the  sake  of  brevity,  I  might  be  permitted  to  desig¬ 
nate  the  first  or  humblest  species  of  organizing  atom — namely, 
that  species  which  confers  organization  upon  the  inorganic 
earth — by  some  such  short  appellation  as  Georgat  ;  that 
which  forms  albumen  by  the  name  Alhumenat ;  and  those 
which  form  respectively  lignin,  muscular  fibre,  nervous  tissue, 
&c.  by  the  respective  names  Lignat,  Musculat,  Nervat,  &c. 
I  might  then  be  enabled  to  throw  the  leading  points  I  have 
brought  under  observation  into  the  form  of  a  chart,  somewhat 
as  follows,  and  thereby  enable  the  reader,  at  a  glance,  to  recall 
what  has  been  advanced. 
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This  table  may  require  a  word  of  explanation.  The  reader 
will  j^erceive  tliat  I  have  connected  carbonate  of  ammonia 
and  water  with  georgat,  to  represent  the  passage  of  mineral 
matter  from  the  inorganic  to  the  organic  world.  Georgat  is 
there  conferring  organization  upon  mineral  matter,  converting 
its  inorganic  elements  into  an  organized  vegetable,  and  mani¬ 
festing  therethrough  vegetable  life. 

While  this  process  is  in  the  act  of  taking  place,  these  tiuo 
entities  in  conjunction — namely,  mineral  matter  and  geor¬ 
gat  ;  viz.,  the  atom  and  its  nutriment  — these  two  entities, 
I  say,  in  conjunction  give  development  to  the  phenomena  of 
vegetative  or  organic  life — namely,  to  what  in  popular  lan¬ 
guage  are  termed  the  processes  of  generation,  nutrition,  growth, 
development,  assimilation,  &c. 

Within  the  vegetable  kingdom,  the  reader  perceives  in  this 
chart  the  same  elementary  components  (viz. :  those  of  carbon¬ 
ate  of  ammonia  and  water)  gradually  and  progressively  raised 
to  the  condition  of  albumenat.  When  these  material  compo¬ 
nents  of  carbonate  of  ammonia  and  water  have  attained  to 
this  degree  of  organization — namely,  to  that  of  the  organizing 
agent  which  developes  vegetable  albumen — when,  I  say,  these 
materials  have  reached  this  degree  of  organization,  they  give 
development  to  an  organized  residual  product  (viz.  :  vegetable 
albumen)  which  is  adapted  for  entering  the  animal  kingdom, 
where  it  is  raised  still  higher  in  the  scale  of  organization,  to 
become  a  component  of  the  animal  tissues.  The  reader  thus 
sees  the  transit  of  the  same  elementary  components  from  the 
vegetable  to  the  animal  kingdom.  During  this  transit,  deve¬ 
lopment  is  also  given  to  the  phenomena  of  vegetative  or 
organic  life,  viz.,  nutrition,  growth,  assimilation,  &c. 

The  reader  will  observe  that  in  my  chart  I  have  connected 
albumenat  in  the  vegetable  kingdom  directly  with  fibrinat  in 
the  animal  kingdom.  Such,  however,  is  not  strictly  correct, 
and  I  have  done  so  merely  for  convenience  of  arrangement. 


(ind  to  avoid  making  my  chart  too  puzzling.  The  bond  of 
union  between  albumenat  in  the  vegetable  world,  and  the 
atom  (whether  it  be  fibrinat  or  otherwise)  which  in  the  animal 
kingdom  raises  matter  still  higher  in  the  scale  of  organization 
than  vegetable  albumen — the  bond  of  union,  I  say,  between 
albumenat  and  this  latter  atom,  be  that  atom  what  it  may, 
is  the  residual  product  (viz.  albumen)  specially  prepared  by  al¬ 
bumenat  for  that  purpose,  which  albumen  I  was  obliged,  for 
obvious  reasons,  to  place  in  a  distant  part  of  my  chart.  The 
reader  will  further  please  to  remark,  that  I  have  placed  a  note 
of  interrogation  after  the  word  fibrinat.  I  have  done  so 
because  the  true  relation  in  which  fibrin  stands  to  the  animal 
tissues  is  still  matter  of  question.  Be  that  relation,  however, 
what  it  may,  it  in  no  way  interferes  with  the  principle  I  have 
been  attempting  to  establish.  Whether  it  be  what  I  have 
termed  fibrinat,  or  be  the  red  corpuscle  of  the  blood,  or  be 
some  other  agent  different  from  either,  which  prepares  vege¬ 
table  albumen  to  become  a  component  of  the  animal  tissues, 
is  matter  of  but  little  moment  to  the  principle  of  the  present 
inquiry.  Something  does  so,  and  in  our  present  uncertainty 
as  to  what  that  something  is,  I  have,  for  perspicuity,  adhered 
to  the  old  opinion  in  relation  to  the  function  of  fibrin ;  at  the 
same  time,  I  have  appended  a  note  of  interrogation  after  the 
word  fibrinat,  to  point  out  the  uncertainty.  The  starch  series 
of  products  I  have  excluded  from  my  chart,  in  order  that  I 
might  not  render  it  too  complicated. 

It  is  unnecessary  for  me  here  to  direct  special  attention  to 
the  development  of  the  phenomena  of  animal  life,  during 
which  development  the  elements  of  carbonate  of  ammonia 
again  return  to  the  inorganic  world.  I  shall  have  to  treat 
upon  this  subject  in  a  subsequent  chapter,  when  I  shall  have 
occasion  again  to  refer  to  this  chart. 

This  brings  me  to  the  close  of  the  first  division  of  my  sub¬ 
ject — namely,  the  contemplation  of  embryonic  reproductive 
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germs  universally,  in  relation  to  their  constitution,  to  the 
mode  of  their  formation,  and  to  the  nature  of  their  function. 
We  shall  now  proceed  to  the  second  division  I  have  proposed — ■ 
namely,  to  the  contemplation  of  the  same  embryonic  germs 
while  in  the  act  of  discharging  their  functions — while  in  the 
act  of  giving  development  to  those  structures  which  constitute 
the  individuals  comprised  under  the  different  species  of  vege¬ 
table  and  animal. 
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CHAPTER  II. 

DEVELOP/A'(?  ORGANISMS. 

VIZ.  :  EMBRYONIC  ORGANISMS  WHILE  IN  THE  ACT  OP  DISCHARGING  THEIR 
PHYSIOLOGICAL  FUNCTION  OF  DEVELOPING  ORGANIZED  RESIDUAL  PRODUCTS 
AND  REPRODUCING  THEIR  TYPE — NAMELY,  WHAT  IN  POPULAR  LANGUAGE  IS 
TERMED  THE  PROCESS  OP  GENERATION,  OF  DEVELOPMENT,  OF  NUTRITION,  OF 
GROWTH,  OP  ASSIMILATION,  &C. 

I  SHALL  trespass  but  a  very  short  time  upon  the  reader's 
attention  with  either  this  or  the  third  division  of  our  inquiry, 
merely  directing  attention  to  such  points  as  bear  in  a  general 
way  upon  the  full  development  of  species,  and  upon  what  I 
conceive  to  be  the  true  physiological  distinction  between  the 
vegetable  and  the  animal  creation. 

I  shall  confine  myself  in  these  observations  principally  to 
quotations  from  my  former  publications. 

Hitherto  we  have  been  contemplating  embryonic  repro¬ 
ductive  germs  chiefly  in  relation  to  the  questions  of  their 
anatomic  constitution  and  the  mode  of  their  formation.  I 
now  desire  to  contemplate  such  germs  while  in  the  act  of 
discharging  their  physiological  function — while  in  the  act^  in 
other  words,  of  giving  development  to  organized  residual 
products,  and  to  a  plurality  of  reproductive  germs  like  them¬ 
selves.  This  it  is  which  constitutes  what  is  termed  the  phe¬ 
nomena  of  vegetative  or  organic  life  ;  namely,  the  functional 
action  of  organizing  agents  while  giving  development  to  or¬ 
ganic  structures,  such  as  woody  fibre,  muscular  fibre,  nervous 
tissue,  &c.  and  at  the  same  time  reproducing  a  plurality  of 
their  own  type.  This  is  what,  in  popular  language,  has 
received  such  names  as  the  process  of  nutrition,  of  growth, 
of  assimilation,  &c.  It  is  in  the  language  of  physiology  the 
process  of  generation  or  development — namely,  the  process 
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whereby  embryonic  germs  generate  or  give  development  to 
the  fully  developec?  individuals  of  the  different  species.  Nay, 
more,  it  is  the  process,  if  I  might  be  allowed  to  employ  such  an 
expression,  of  living — that  is,  of  vegetative  or  organic  living. 
Yes,  the  functional  action  of  embryonic  germs,  while  in  the 
act  of  developing,  is  what  constitutes  organic  or  vegetative 
life  in  both  the  vegetable  and  the  animal  kingdom.  I  shall 
here  quote  from  the  Dublin  Medical  Press  for  December, 
1851:— 

In  order  to  see  this  more  clearly,  it  will  be  desirable  to 
contemplate  for  a  moment  the  regenerative  process  as  it  takes 
place  in  the  two  departments  of  organic  creation — that  is,  to 
review  it,  first,  as  it  occurs  in  the  vegetable  kingdom  ;  and, 
secondly,  as  it  takes  place  in  animals.  The  function  of  the 
simplest  conceivable  vegetation  we  have  already  investigated, 
and  have  seen  that  it  was  to  generate  a  plurality  of  vegeta¬ 
tions  of  the  same  species  as  itself,  and  at  the  same  time  to 
generate  an  organized  residual  product.  We  have  further 
seen  that  it  was  during,  and  alone  during  the  period  that 
such  generation  was  in  progress,  that  this  simple  vegetation, 
together  with  the  materials  out  of  which  it  generated  these 
two  classes  of  product,  conjointly  constituted  a  living  vegeta¬ 
tion.  It  was  during,  and  alone  during  the  period,  I  say,  that 
the  process  of  such  generation  was  in  actual  progress,  that 
this  simple  vegetation,  and  what  I  have  termed  its  specific 
stimulus,  conjointly  manifested  those  phenomena  which  are 
essential  to  constitute  what  we  understand  by  a  living  vege¬ 
tation.  The  process  of  generation  or  development,  then,  it  is 
obvious,  must  be  what  in  this  vegetation  constituted  the 
process  of  living,  inasmuch  as  such  was  the  sole  and  exclusive 
process  or  function  which  such  vegetation  performed.  A  very 
little  reflection  will  make  it  apparent  to  the  reader  that  sucli 
is  also  the  case  with  regard  to  all  vegetations,  it  matters  not 
how  complex  be  the  nature  of  their  organization.  The  great 
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physiological  function  which  the  most  complex  vegetation  is 
designed  to  perform,  is  to  generate  or  develope  (out  of  ma¬ 
terials  prepared  for  that  purpose  in  a  manner  which  we  have 
already  investigated),  a  plurality  of  the  several  simple  organ, 
isms  which  enter  into  the  composition  of  that  vegetation,  and 
at  the  same  time  to  generate  a  proportional  number  of  organ¬ 
ized  residual  products,  such,  for  example,  as  albumen,  lignin, 
&c.  A  very  little  reflection,  I  say,  will  be  suflicient  to  con¬ 
vince  all  of  my  readers  that  every  other  process  or  function 
which  takes  place  throughout  the  entire  range  of  vegetable 
creation,  is  merely  subordinate  or  contributory  to  this  one 
process  or  function  of  generation,  development,  or  reproduc¬ 
tion.  Hence  the  process  of  generation  throughout  vegetable 
creation  is  one  and  the  same  thing  as  the  process  of  living. 
The  effect  of  this  process  is  to  elevate  matter  in  the  scale  of 
organization ;  hence,  I  would  emphatically  define  living — 
that  is,  vegetative  or  organic  living — to  be — the  act  of  being 
elevated  in  the  scale  of  organization ;  where  and  where  only 
this  act  is  in  operation,  there  and  there  only  is  living — 
namely,  vegetative  or  organic  living. 

To  what  extent  the  same  is  equally  true  with  regard  to  cdl 
animals  and  to  man  I  shall  now  endeavour  to  point  out  to 
my  readers,  and  shall  attempt  to  show  that  the  process  of 
living  (that  is,  of  vegetative  or  organic  living)  is  identically 
the  same  for  all  living  beings  in  existence,  and  that  such 
process  is  simply,  in  other  words,  the  process  of  generat  ion, 
reproduction,  or  development. 

Have  my  readers  ever  asked  themselves  why  it  is  that, 
during  the  entire  period  of  his  existence,  man  requires  to  be 
constantly  supplied  with  what  is  termed  nutritive  matter  ? 
Wherefore  is  it,  in  other  words,  that,  in  order  to  continue  to 
be  a  living  being,  man  must  continue  to  be  furnished  with 
food?  Doubtless  they  have  frequently  reflected  upon  this 
question,  and  in  reply  have  perliaps  answered  themselves  tluis  : 
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Man  requires  food  for  the  nutrition  of  the  various  structures 
which  enter  into  the  composition  of  his  constitution.  For  the 
nutrition  of  his  structures !  and  what  is  nutrition  ?  What  is  it 
wliich  constitutes  the  process  of  nutrition,  and  wherefore  is 
there  a  necessity  for  such  process?  Have  my  readers  ever 
seriously  reflected  on  these  questions,  and  have  they  satisfied 
themselves  as  to  what  it  is  which  constitutes  nutrition  ?  If 
not,  I  would  assure  them  that  it  is  simply,  in  other  words, 
generation.  Yes,  that  process  which,  in  popular  language, 
is  termed  the  process  of  nutrition  is,  in  physiological  language, 
the  process  of  generation,  reproduction,  or  development.  The 
process  whereby  the  minutest  conceivable  muscular  fibre,  indi¬ 
vidually  and  alone,  is  generated  by  a  solitary  individual 
muscular  atom,  (which  aftbrds  an  example  of  what  is  under¬ 
stood  by  the  process  of  ‘  nutrition')  is,  as  I  shall  presently 
endeavour  to  make  apparent  to  my  readers,  identically  one 
and  the  same  as  that  whereby  all  the  various  fibres,  &c.,  chc., 
which  are  eventually  to  enter  into  the  constitution  of  man, 
are  collectively  or  in  union  generated  by  the  various  atoms 
which  in  combination  constitute  the  embryonic  germ  of  man. 
The  process  in  both  instances  is  the  process  of  generation,  the 
sole  distinction  (as  I  shall  shortly  attempt  to  point  out  to  the 
reader),  being  this — namely,  that  in  the  former  case  we 
have  an  instance  of  the  generation  of  hut  a  single  individual 
structure  ;  in  the  latter,  we  have  an  example  of  the  simul¬ 
taneous  generation  of  several. 

“  This  process  was  essential  to  render  the  embryo  of  man 
a  living  embryo  ;  this  process  it  was  which  constituted  that 
embryo  a  living  being  ;  and  then  this  process  was  termed  the 
process  of  generation.  This  process  was  further  essential  to 
render  that  embryo,  become  a  foetus,  a  living  foetus;  this  it 
was  which  constituted  that  foetus  a  living  being ;  and  then  it 
was  termed  the  process  of  growth.  And,  finally,  this  same 
process  was  equally  essential  to  render  that  foetus,  become  a 
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man,  a  living  man  ;  this  same  process  it  was  which  consti¬ 
tuted  man  a  living  being,  and  then  it  was  termed  the  process 
of  nutrition.  Yes,  in  i\\Q  f  ully-developed  man,  the  re-gene¬ 
ration  of  his  component  constituents  is  equally  as  essential  to 
the  continuance  of  man  as  a  living  being,  is  equally  essential 
to  the  continuance  of  the  phenomena  of  organic  life ;  as  in  the 
simplest  vegetation,  in  the  embryo  and  in  the  foetus,  the  gene¬ 
ration  of  certain  products  was  essential  to  constitute  that 
vegetation,  that  embryo,  or  that  foetus  a  living  organism. 

“  If,  then,  the  process  of  the  regeneration  of  his  component 
constituents  be  essential  to  constitute  man  a  living  being,  it 
is  obvious  that  in  order  to  be  informed  how  the  process  of 
living  is  proceeding  in  man,  we  must  learn  how  the  process  of 
regeneration  is  proceeding  in  his  component  constituents. 

“  That  in  the  process  termed  ‘nutrition' — as  it  takes  place 
in  the  component  simple  organisms  or  organizing  atoms 
which  are  comprised  in  the  compound  organism  man — we 
have  nothing  but  the  process  of  generation  or  development 
to  investigate,  and  consequently  no  new  physiological  process 
to  inquire  into,  I  shall  now  endeavour  to  make  apparent  to 
my  readers. 

“  In  order  that  I  may  be  clearly  understood  upon  this  topic, 
my  readers  will  have  the  goodness  to  recall  to  their  minds  the 
supposed  combination  of  three  imaginary  organizing  atoms  to 
which  I  directed  attention  in  my  chapter  on  Embryology, 
with  the  twofold  purpose  of  illustrating  what  I  meant  by 
the  expression  compound  organism,  and  of  pointing  out 
the  nature  of  the  relation  which  I  conceive  to  subsist 
between  the  successive  links  of  what  I  have  termed  the 
chain  of  progressively  ascending  organizing  atoms — I  allude 
to  the  imaginary  compound  organism  which  I  supposed,  for 
the  purpose  of  illustration,  to  be  formed  by  the  union  of  three 
individual  organizing  atoms,  selected  respectively  from  the 
first  three  species  of  organizing  atom  in  succession — namely, 
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one  of  wliat  I  termed  the  first,  one  of  the  second,  and  one 
of  the  third  species  of  atom.  We  there  saw  that  the  specific 
function  of  ihe  first  species  of  atom  in  that  compound  (having 
regenerated  a  plurality  of  its  own  type)  was  to  generate  out  of 
unorganized  or  mineral  matter  an  organized  residual  product, 
which  could  stand  in  the  relation  of  specific  stimulus  to  the 
second  species  of  atom  in  that  compound  ;  or,  in  other  words, 
which  could  arouse  or  stimulate  that  second  species  of  atom  to 
the  discharge  of  its  specific  function  of  organizing — in  other 
words,  of  conferring  (increased)  organization.  I  shall  now, 
in  order  to  be  as  simple  and  as  intelligible  as  possible,  in  place 
of  the  words  specific  stimulus  (which,  from  the  function  it 
is  destined  by  nature  to  fulfil,  appears  to  me  to  be  its  appro¬ 
priate  appellation),  I  shall,  I  say,  in  place  of  the  words  specific 
stimulus^  as  applied  to  that  residual  product,  substitute  the 
word  nutriment,  which,  as  being  more  familiar,  may,  to  some 
of  my  readers,  perhaps,  convey  a  more  definite  meaning.  The 
function,  then,  of  the^7"S^  species  of  atom,  in  the  imaginary 
compound  organism  to  which  I  refer,  was  to  generate  (out  of 
unorganized  or  mineral  matter)  an  organized  product,  which 
could  stand  in  the  relation  of  what  is  termed  its  nutriment 
to  the  second  species  of  atom  in  that  compound .  The  function 
of  the  second  species  of  atom  in  that  imaginary  compound 
was  to  generate  (out  of  the  organized  residual  product  or 
nutriment  prepared  for  it  by  the  first)  a  second  (or  more 
highly  organized)  species  of  organized  residual  product,  which 
could  stand  in  the  relation  of  what  is  termed  its  nutriment 
to  the  third  and  last  species  of  atom  in  that  compound.  And, 
finally,  the  function  of  the  third  (and  highest)  species  of  atom 
in  that  imaginary  compound  was  to  generate  (out  of  the 
organized  residual  product  or  nutriment  prepared  for  it  by 
the  second)  a  third  (or  still  more  highly  organized)  species  of 
organized  residual  product. 

“  But  what  is  the  design  or  object  of  this  third  species  of 


organized  product  ?  For, the  fulfilment  of  what  end  in  nature 
has  provision  been  made  for  its  generation  ?  What  physiolo¬ 
gical  function,  in  a  word,  has  this  organized  residual  product 
been  designed  to  perform  ?  The  reader  will  be  at  no  loss  to 
recognize  the  importance  of  this  inquiry.  He  will  at  once  per¬ 
ceive  that  this  third  species  of  organized  product  is  differently 
positioned  as  regards  its  physiological  relations,  from  the  pro¬ 
ducts  generated  by  the  first  and  second  species  of  atom  in  the 
above  imaginary  compound.  He  will,  I  say,  observe  that  the 
organized  residual  product  generated  by  the  species  of 

organizing  atom  (namely,  the  highest  species  supposed  to  exist 
in  the  constitution  of  the  organism  under  consideration)  is  in 
its  physiological  relations  altogether  differently  circumstanced 
from  the  residual  products  generated  by  the  other  two  species 
of  atom  in  that  compound.  In  the  imaginary  compound  or¬ 
ganism  which  I  have  selected  for  consideration,  it  is  obvious 
that  the  residual  product  generated  by  the  third  species  of  atom 
cannot  by  possibility  stand  in  any  relation  (either  that  of 
nutriment  or  other)  to  any  atom  of  the  fourth  species  com- 
prised  in  the  constitution  of  the  compound  organism  in 
which  that  product  has  been  generated ;  inasmuch  as  no  atom 
of  the  fourth  species  exists  in  that  compound,  the  third  being 
the  highest  species  supposed  to  enter  into  its  constitution 
Now,  every  organism  in  existence,  whether  simple  or  com¬ 
pound,  must  obviously,  after  the  discharge  of  its  physiological 
function,  have  at  least  one  (and  compound  organisms,  as  we 
shall  presently  see,  have  frequently  several) — every  organism, 
I  say,  must  have  at  least  one  residual  product  exactly  similarly 
or  analogously  circumstanced.  Every  residual  product  simi¬ 
larly  or  analogously  circumstanced  affords  an  example  of  one 
of  two  things — namely,  it  is  either  the  highest  species  of  organ¬ 
ized  product  contained  within  the  organism  in  which  it  has 
been  generated,  as  in  the  case  we  have  just  been  considering; 
or  else  it  is  a  residual  product  generated  by  an  atom  placed 
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at  what  I  have  termed  the  top  or  summit  of  its  branch  in 
the  organizing  chain ;  in  a  word,  it  is  a  product  for  which  there 
does  not  exist  within  the  organism  in  which  it  has  been 
generated  an  organizing  atom  towards  which  it  can  stand  in 
the  relation  of  nutriment.  That  residual  products  so  circum¬ 
stanced  are  generated  admits  of  no  question ;  it  consequently 
remains  for  us  to  determine  what  has  been  Nature's  design  in 
their  generation  ;  or,  in  other  words,  for  the  fulfilment  of  what 
function  were  they  formed.  There  are  but  two  ways  in  which 
to  me  it  appears  to  be  possible  that  nature  could  have  de¬ 
signed  that  any  so  circumstanced  residual  product  should  be 
disposed  of — that  is,  in  one  or  both  of  the  two  following  ways 
— namely,  it  must  have  been  designed  to  stand  in  some  re¬ 
lation  (whether  it  be  that  of  nutriment  or  other)  to  something 
distinct  and  apart  from  the  organism  in  which  it  has  been 
generated;  or  else  it  must  have  been  designed  to  perform  some 
specific  p>hysiological  function  peculiar  to  itself  within  the 
organism  in  which  it  has  been  generated.  As  an  instance  of 
the  former,  certain  products  may  be  generated  by  the  vegetable 
for  an  animal  creation ;  and  as  an  example  of  the  latter,  nervous, 
muscular,  vascular,  glandular,  &c.  structures,  are  generated 
within  the  organism  man.  I  trust,  should  there  be  any  of  my 
readers  to  whom  I  may  not  convey  myself  clearly,  that  they 
will  understand  me  when  I  shall  have  illustrated  the  foregoing 
statements. 

“Let  us  now,  in  place  of  the  three  imaginary  atoms  comprised 
in  the  composition  of  that  imaginary  compound  organism, 
substitute  the  three  simple  organisms  or  organizing  agents 
which  generate  respectively  the  three  organized  residual  pro- 
(lucts  known  to  us  by  the  names  albumen,  fibrin,  and  mus¬ 
cular  fibre,  These  three  organisms  I  shall  for  perspicuity  call 
the  albuminous,  the  fibrinous,  and  the  muscular  atom.  What 
is  the  specific  physiological  function  respectively  of  each  of 
these  atoms  ?  It  is  this — namely,  the  function  of  the  first  of 


the  three,  or  of  the  albuminous  atom,  is  to  generate  (out  of 
matter  provided  for  that  purpose  by  nature)  that  organized 
residual  product  which  we  call  albumen,  which  albumen  is 
designed  by  nature  to  stand  in  the  relation  of  specific  stimulus 
or  nutriment  to  the  second  or  fibrinous  atom.  The  function 
of  the  second  or  fibrinous  atom  is  to  generate  (out  of  the 
albuminous  residual  product  or  nutriment  prepared  for  it  by 
the  albuminous  atom)  a  more  highly  organized  residual  pro¬ 
duct  ndrcaedi  fibrin,  which  fibrin  is  designed  by  nature  to  stand 
in  the  relation  of  specific  stimulus  or  nutriment  to  the  third 
or  muscular  atom.^  And,  finally,  the  function  of  the  third  or 
muscular  atom  is  to  generate  (out  of  the  fibrinous  residual 
product  or  nutriment  prepared  for  it  by  the  fibrinous  atom)  a 
st  ill  more  highly  organized  residual  product  named  muscular 
fibre,  which  muscular  fibre  being  placed  at  the  top  or  summit 
of  its  branch  in  the  organizing  chain,  is' designed  by  nature  to 
fulfil  one  or  both  of  the  two  following  functions — namely,  either 
to  perform  some  specific  physiological  function  peculiar  to 
itself  (viz.,  contraction  in  the  case  of  muscular  fibre)  within 
the  organism  in  which  it  has  been  generated ;  or  else  it  is  de¬ 
signed  to  stand  in  some  relation  (viz.,  in  the  case  of  muscular 
fibre,  the  relation  of  nutriment,  for  example,  to  carnivorous 
animals)  to  something  distinct  and  apart  from  the  organism  in 
which  it  has  been  generated.  For  one  or  both  of  these 
functions,  it  appears  to  me  that  every  organized  residual  pro- 

* 

*  I  have  already  observed,  at  page  95,  that  there  is  at  present  an 
uncertainty  among  physiologists  as  to  the  true  relation  in  which  fibrin 
stands  to  the  more  highly  organized  animal  tissues.  I  have  here  re¬ 
tained  the  old  opinion — namely,  that  it  is  the  pabulum  from  which 
muscular  fibre,  &c.,  &c.,  are  formed  ;  but  I  have  done  so  merely  for  the 
purpose  of  illustration.  Whether  it  be  fibrin,  or  be  one  of  the  consti¬ 
tuents  of  the  red  corpuscule  of  the  blood,  or  be  something  different  from 
either,  which  goes  to  the  formation  of  muscular  fibre,  &c.,  is  immaterial 
to  the  present  inquiry.  Something  obviously  does  so,  and  it  is  to  that 
something  I  here  refer. 


duct,  physiologically  positioned  similarly  or  analogously  to 
muscular  fibre,  must  of  necessity  have  been  destined. 

“  Such  is  an  outline  of  the  relation  in  which  those  three 
simple  organisms  stand  towards  each  other  ;  such  is  an  out¬ 
line  of  the  functions  those  organisms  are  designed  to  fulfil.  I 
would  solicit  my  reader  s  serious  attention  to  their  contempla¬ 
tion.  I  would  urge  on  him  to  make  himself  familiar  with 
the  operations  of  those  three  simple  organizing  agents,  and  he 
shall  have  acquired  an  insight  into  the  nature  of  all  the  great 
physiological  operations  in  nature.  Yes,  1  say  all,  inasmuch 
as  in  the  functions  of  those  three  granules,  conjointly  with 
those  of  the  products  which  they  generate,  we  have,  as  I 
regard  it,  presented  us  an  example  of  each  of  the  great  phy¬ 
siological  operations  which  take  place  throughout  the  entire 
of  organic  creation.  We  have,  I  say,  as  I  regard  it,  therein 
disclosed  to  us  an  example  of  the  nature  of  each  of  the  suc¬ 
cessive  steps  in  that  circle  of  changes  which  is  uninterrup¬ 
tedly  in  revolution  from  the  mineral  to  the  vegetable,  from  the 
vegetable  to  the  animal,  and  from  the  animal  again  to  the 
mineral  world.  That  circle  wherein  we  see — 1st.  The  organ¬ 
izing  of  unorganized  matter  to  take  place  in  the  vegetable 
kingdom.  2nd.  The  elevation  of  the  same  matter  (thus  or¬ 
ganized)  in  the  scale  of  organization  to  take  place  in  the  ani¬ 
mal  kingdom.  3rd.  The  appropriation  of  the  same  matter 
(thus  elevated)  to  the  requirements  of  the  animal  organisms 
whereby  such  organized  matter  is  of  necessity  reduced  or  de¬ 
graded  in  the  scale  of  organization,  and  eventually  again  be¬ 
comes  unorganized  matter  ;  and  finally,  the  re-organization 
of  the  same  unorganized  matter  (thus  reduced)  again  to  pass 
through  the  same  ascending  succession  of  changes,  and  thus 
constituting  a  circle  in  perpetual  rotation.  In  the  functions 
of  the  three  granules  before  us,  together  with  the  function  of 
their  products,  we  have,  I  say,  an  example  of  the  nature  of 
each  of  these  changes.  Let  us,  then,  examine  those  functions 
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more  closely, — let  us  trace  unorganized  or  uiineral  matter 
from  its  departure  from  the  unorganized  or  mineral  world  in 
its  passage  through  the  two  departments  of  organic  creation, — 
let  us  follow  it  step  by  step  during  its  ascent  in  the  scale  of 
organization  till  that  same  mineral  matter  has  eventually  be¬ 
come  muscular  fibre, — let  us  see  that  muscular  fibre  on  the 
discharge  of  its  physiological  function  depressed  or  degraded 
in  the  scale  of  organization,  and  eventually  reduced  again  to 
the  condition  of  unorganized  or  mineral  matter,  and  what 
shall  we  have  done?  We  shall  have  done  this:  We  shall 
have  passed  in  review  the  complete  circle  of  the  physiological 
p)henomena  which  is  in  rotation  throughout  the  entire  of 
organic  creation,  the  complete  circle  of  changes  which  gives 
development  to  all  existing  organic  phenomena^  including 
the  phenomena  of  living,  and,  as  I  shall  presently  point  out, 
of  dying, 

In  selecting  muscular  fibre  to  illustrate  the  nature  of  what 
is  termed  ‘‘the  nutritive  process,”  as  also  of  physiological 
operations  in  general,  including  the  phenomena  of  living  and 
dying, — in  selecting  muscular  fibre,  I  say,  for  this  purpose,  I 
would  say,  “  ex  uno  dice  omnes,"  for  the  process  is  the  same 
for  all  structures  ;  and  my  readers  may  at  will  substitute  for 
the  words  “  muscular  fibre  in  the  following  observations, 
cerebral  matter,  nervous  structure,  &c,,  which  are  all  gene¬ 
rated  or  caused  to  live,  and  degenerated  or  caused  to  die  in  a 
manner  in  every  respect  identically  analogous. 

In  an  early  part  of  this  volume  I  directed  the  reader's  atten¬ 
tion  to  the  fact,  that  an  organizing  agent  of  the  humblest 
species,  while  in  the  act  of  conferring  organization  upon 
mineral  matter,  is  itself  at  the  same  moment  resigning  or 
parting  with  the  cause  (be  it  what  it  may)  of  its  own  organ¬ 
ization.  It  is  yielding  up  to  inorganic  elements  the  organ¬ 
ization  itself  had  originally  held,  and  in  so  doing  is  itself  re¬ 
duced  to  the  condition  of  inorganic  elements.  In  a  word. 
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wliile  that  organizing  agent  is  in  the  act  of  conferring 
organization  and  life  upon  inorganic  dead  matter,  it  is  itself 
becoming  inorganic  or  dead.  This  is  an  important  consider¬ 
ation,  to  which  I  would  solicit  the  reader  s  serious  attention, 
as  being  in  my  opinion  a  question  of  the  utmost  moment  to 
the  science  of  physiology. 

The  fundamental  inquiries  in  physiology  ever  must  be  into 
the  nature  of  life  and  its  relation  to  death.  What  is  life  ? — 
what  is  death  'I — and  how  are  these  two  states  or  conditions 
related  t  These  are  the  great  questions  which  must  at  all 
times  constitute  the  inquiries  of  greatest  importance  to  phy¬ 
siological  science.  So  far  back  as  the  year  1848,  I  ventured 
to  submit  my  own  opinion  upon  these  momentous  questions  to 
the  judgment  of  physiologists,  expressing  myself  in  the  follow¬ 
ing  words. 

“  Death  1  Wherein  consists  this  solemn  sounding  term  ? 

Has  death — man's  final  foe  on  earth — been  made  com¬ 
panion  of  his  life?  'tis  even  so;  nay,  more,  death  is  essentially 
a  part  of  life.  It  is  the  transit  of  the  organizing  influence 
from  the  organizing  atom  which  causes  that  atom’s  death.  It 
is  the  transit  of  the  same  organizing  influence  to  that  atom's 
type  which  gives  to  that  type  its  life.  But  it  is  during,  and 
alone  during  such  transit,  that  conjointly  the  two  atoms  live. 

“  Abandoned  by  the  organizing  influence,  the  elements  of  the 
old  atom,  now  unfettered  by  opposing  forces,  become  amenable 
to  inert  matter's  laws — in  a  word,  become  inert  ;  and  this  it 
is  which  constitutes  its  death.  Controlled  by  the  same  organ¬ 
izing  influence,  the  elements  of  the  new  atom  assume  the 
organized  condition  ;  in  a  word,  become  possessed  of  and 
adapted  for  imparting  life  ;  and  this  it  is  which  constitutes  it 
an  organizing  atom  ;  this  is  what  gives  it  life.  But  as  it  is 
while,  and  only  while,  the  parent  atom  is  resigning  that  in¬ 
fluence  which  caused  it  to  be  an  organizing  agent,  that  such 
atom  can  be  said  to  be  dying ;  so  it  is  while,  and  alone  wh  ile, 
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the  offspring  atom  is  receiving  the  same  organizing  influence, 
that  it  can  be  said  to  be  living ;  and  thus  are  two  essentially 
distinct  and  opposite  processes,  of  necessity,  concerned  in 
producing  the  phenomena  of  active  life  ;  are,  of  necessity,  in 
operation  for  the  production  of  what  we  imply  when  we  say 
of  a  thing,  “it  lives'”  and  thus,  too,  becomes  apparent  how 
death  is  essentially  a  part  of  life,  how  “  in  the  midst  of  life 
we  are  in  death.” 

“  The  result  of  these  processes  being  the  organization  of  mat¬ 
ter  which  was  hitherto  unorganized,  we  would  define  living  to 
be — the  act  of  receiving  the  organizing  influence — the  act  of 
being  elevated  in  the  scale  of  organization.”* 

The  reader  can  now  follow  me  in  my  attempt  to  trace 
mineral  elements  in  their  passage  from  the  inorganic  to  the 
vegetable  and  from  the  vegetable  to  the  animal  world.  He 
can  understand,  too,  the  changes — and  their  succession — which 
take  place  during  that  passage ;  and  can  comprehend  what  it  is 
which  constitutes  “  nutrition”  and  how  it  is  that  death — 
that  is,  vegetative  or  organic  death — is  related  to  vegetative  or 
organic  life. 

“  In  the  vegetable  kingdom,  inorganic  or  mineral  matter 
has  been  raised  (in  a  manner  which  I  have  already  attempted 
to  investigate)  from  its  unorganized  condition  to  that  of  the 
simplest  species  of  organized  matter ;  that  is,  to  the  condition 
of  matter  possessed  of  the  humblest  or  lowest  degree  of  organ¬ 
ization.  This  elevation  has  been  effected  through  the  agency 
of  the  simplest  species  of  organizing  agent,  which  agent  (or 
organizing  atom)  having  generated  from  a  portion  of  that 
organized  matter  a  plurality  of  its  own  species,  and  having 
left  another  portion  thereof  as  an  organized  residual  product 
'of  the  humblest  or  simplest  species,  is  itself  reduced  to  the 
condition  of  unorganized  or  mineral  matter.  The  albuminous 
atom  then  discharges  its  specific  function  of  organizing  upon 

*  Freke  on  Organization,  (1848)  p.  48. 
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the  organized  residual  product  thus  prepared  for  it  by  one  or 
more  humbler  species  of  atom,  radiates  thereon  its  own 
influence  centrifugally  and  in  every  direction,  thereby  sur¬ 
rounding  itself  with  an  envelope  of  this  organized  matter  ; 
raises  that  matter  still  higher  in  the  scale  of  organization,  and 
eventually  disposes  of  it  as  follows — namely,  1st,  regenerates  a 
plurality  of  the  albuminous  atom  (competent  at  any  future 
period  to  discharge  a  similar  function)  ;  and  2ndly,  leaves  an 
organized  residual  product  to  which  has  been  given  the  name 
albumen,  which  is  capable  of  standing  in  the  relation  of 
specific  stimulus  or  nutriment  to  a  higher  species  of  organizing 
agent,  as,  for  example,  to  the  animal  fibrinous  atom.  Such  is 
the  entire  function  of  the  albuminous  atom,  and,  having  dis¬ 
charged  this  function,  it  is  itself  reduced  to  the  condition  of 
inorganic  or  mineral  matter. 

“  When  the  albumen  has  entered  the  animal  vascular  pari- 
etes,  it  there  meets  the  fibrinous  atom,  to  which  it  stands  in 
the  relation  of  specific  stimulus  (or  nutriment)  ;  the  con¬ 
sequence  is  that  it  at  once  arouses  that  atom  to  the  discharge 
of  its  specific  physiological  function  of  organizing,  or  conferring 
organization  (that  is,  of  conferring  upon  that  albumen  an 
increased  or  higher  degree  of  organization,  or  raising  it  in  the 
scale  of  organization)  ;  converting  that  albumen,  in  a  word, 
into  a  substance  from  out  of  which  may  be  generated  animal 
tissues.  Within  the  animal  vascular  parietes,  then,  the  fibrin¬ 
ous  atom  radiates  its  influence  centrifugally,  and  in  every 
direction,  upon  the  albumen  prepared  for  it  by  the  albuminous 
atom.  The  result  is,  that  this  fibrinous  atom  in  the  first 
instance  surrounds  itself  with  an  envelope  of  that  albuminous 
product,  thereby  constituting  a  ‘  nucleated  cell  \  then  raises 
that  albumen  still  higher  in  the  scale  of  organization,  and 
eventually  disposes  of  it  thus — namely,  1st,  it  regenerates  a 
plurality  of  the  fibrinous  atom,  which  atoms  (in  the  form  of 
microscopic  granules)  it  deposits  in  the  circulating  fluid  to 
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constitute  a  portion  of  what  is  termed  ‘  the  liquor  sanguinis 
of  the  blood  /  and  2ndly,  it  leaves  an  organized  residual  pro¬ 
duct  to  which  we  give  the  name^6rm  (designed  to  stand  in 
the  relation  of  specific  stimulus  or  nutriment  to  the  muscular 
atom),  which  fibrin  it  also  deposits  in  the  circulating  fluid,  to 
constitute  another  component  of  the  liquor  sanguinis  of  the 
blood. 

“  Such  is  the  entire  function  of  the  fibrinous  atom,  and, 
having  completed  that  function,  it  is  itself  reduced  to  the 
condition  of  unorganized  or  mineral  matter,  which  forms  a 
third  constituent  of  the  liquor  sanguinis  of  the  blood. 

‘‘  Have  my  readers  ever  examined  the  liquor  sanguinis  of  the 
blood  under  the  microscope  ?  Doubtless  the  majority  of  them 
have.  And  what  have  they  seen?  I  shall  endeavour  to  in¬ 
form  them.  They  have  seen  minute  granules  free,  that  is,  in¬ 
dependent  of  an  envelope,  they  have  seen  granules  partially 
enclosed  within  a  membraneous  envelope ;  they  have  seen 
completely  enveloped  granules  constituting  “nucleated  cells  f 
they  have  seen  fragments  or  shreds  of  a  membraneous  nature  ; 
and,  finally,  they  have  seen  saline  and  amorphous  materials. 
They  have  seen,  in  a  word,  the  fibrinous  atom  before  it  had, 
commenced  the  discharge  of  its  function;  they  have  seen 
the  same  atom  with  its  nutriment,  as  that  function  was  pro¬ 
ceeding  ;  they  have  seen  that  atom  (in  the  form  of  inorganic 
or  saline  materials)  when  its  function  had  been  completed  ; 
and,  finally,  they  have  seen  the  results  of  the  f  unction  of  that 
atom..  This  (as  it  appears  to  me)  is  what  they  must  have 
seen,  for  this,  as  I  regard  it,  is  what  (for  the  most  part)  con¬ 
stitutes  the  liquor  sanguinis  of  the  blood.* 

This  liquor  sanguinis,  when  required  to  fulfil  the  functions 
of  “  nutrition,"'  becomes  extravasated — by  a  process  which  it 
is  unnecessary  at  present  to  inquire  into — beyond  the  vascular 
parieties  in  the  extravascular  interstices.  “  Having  arrived 

*  Dublin  Medical  Press,  p.  420. 
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at  the  external  surface  of  the  vascular  parieties,  how  then  is 
the  fibrin  disposed  of  ?  It  is  thus.  It  there  meets  with  the 
muscular  atom  (as  also  witli  the  cerebral,  nervous,  glandular, 
&c.,  atoms),  which  it  at  once  arouses  or  stimulates  to  the  dis¬ 
charge  of  its  specific  physiological  function  of  conferring  (in¬ 
creased)  organization.  The  muscular  atom  now  presented  with 
its  specific  stimulus  or  nutriment,  radiates  thereon  its  own 
influence  centrifugally  and  in  every  direction,  thereby  sur¬ 
rounding  itself  with  an  envelope  of  fibrin — raises  that  fibrin 
still  higher  in  the  scale  of  organization ;  that  is,  converts  it, 
though  already  highly  organized,  into  matter  possessed  of  a 
still  higher  degree  of  organization,  which  matter  it  eventually 
disposes  of  thus — namely,  1st,  it  regenerates  a  plurality  of 
muscular  atoms,  which  are  competent,  luhen  required,  to  gene¬ 
rate  a  new  muscular  fibre  ;  and  2nd,  it  generates  an  organized 
residual  product  named  muscidar  fibre,  designed  to  perform 
the  specific  physiological  function  (peculiar  to  itself)  to 
which  we  give  the  name  ^muscular  contraction^  Such  is 
the  entire  function  of  the  muscular  atom,  and  in  the  discharge 
of  such  function  that  atom  has  itself  been  reduced  to  the 
condition  of  unorganized  matter  ;  in  a  word,  when  its  func¬ 
tion  has  been  completed,  that  atom  has  become  a  portion  of 
the  mineral  world,  has  become  dead  or  inanimate  matter. 
The  reader  will  please  to  observe  that  it  is  an  organizing 
agent  (viz.,  the  muscular  atom),  and  not  an  organized  resi¬ 
dual  product  (such  as  muscular  fibre),  which  has  during  that 
process  been  reduced  to  the  condition  of  unorganized  or  mine¬ 
ral  matter. 

“  Such  is  the  manner  in  which  muscular  fibre  is  generated, 
(mark  the  word  generated,  for  we  shall  presently  see  the  same 
muscular  fibre  c/e-generated,  that  is,  undergoing  the  process  of 
disorganization  or  degeneration),  such,  I  say,  is  the  manner 
in  which  muscular  fibre  is  generated;  and  before  proceeding 
further  with  the  consideration  of  that  fibre,  I  would  venture  to 
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solicit  my  readers  to  run  over  in  imagination  the  entire  of  this 
process,  from  the  organizing  of  unorganized  or  mineral  matter 
to  the  conversion  of  that  same  mineral  matter  into  muscular 
fibre.  And  why,  I  may  be  asked,  here  solicit  thus  of  my 
readers  ?  Simply  for  this  reason,  that  here  commences  a  new, 
and  altogether  distinct  topic  of  inquiry ;  a  new  and  altogether 
distinct  class  of  organic  phenomena — namely,  the  (ie-generation 
or  degradation  in  the  scale  of  organization  of  an  organized 
residual  product  (mark,  of  an  organized  residucd  product 
in  contradistinction  to  an  organizing  agent).  Hitherto  we 
have  been  contemplating  the  generation  of  organized  residual 
products — namely,  the  elevation  of  such  products  by  progres¬ 
sive  steps,  in  the  scale  of  organization.  M^e  now,  for  the  first 
time,  have  to  contemplate  the  degeneration  of  an  organized 
residual  product — namely,  the  depression  or  degradation  of 
such  products  in  the  scale  of  organization,  and  consequently 
have  to  contemplate  an  altogether  new  and  distinct  class  of 
phenomena. 

“  Hitherto  we  have  been  contemplating  the  process  of  gene¬ 
ration  or  reproduction,  but  with  the  generation  of  muscular 
fibre  and  the  like,  we  have  done  with  that  process.  With  the 
generation  of  that  fibre,  and  of  structures  of  its  kind,  we  have 
done  with  what  is  termed  ‘‘  the  process  of  nutrition  /’  we 
have  done  with  the  phenomena  of  organic  or  vegetative  life  ; 
in  a  word,  we  have  done  with  the  elevation  of  matter  in  the 
scale  of  organization,  and  consequently  we  have  done  with  the 
process  of  organic  or  vegetative  “  living!'  That  process  (for 
the  foregoing  are  all  but  one  and  the  same  physiological  pro¬ 
cess  under  different  names) — that  process,  I  say,  my  readers 
have  seen  performed  in  a  manner  identically  the  same  through¬ 
out  the  vegetable  and  the  animal  world.  Of  that  process  we 
now  for  the  present  take  leave,  to  inquire  what  becomes  of  the 
final  results  of  that  process.’'^ 

*  Freke  in  Dublin  Medical  Press,  Slst  January,  1852. 
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It  is  unnecessary  for  me  at  present  to  add  more  upon  this 
second  division  of  my  subject — namely,  upon  developf'Ji^ 
organisms — further  than  to  observe  that  the  reader  can  now 
understand  in  what  way  the  ijlurality  of  organizing  atoms, 
originally  developed  by  the  embryonic  germ — referred  to  in 
my  former  section — eventually  become  disposed  of.  It  is  thus. 
A  portion  thereof  goes  to  the  formation  of  the  new  embryo¬ 
nic  germ ;  and  a  portion  to  carry  on  the  process  of  develop¬ 
ment  or  ‘‘  nutrition.'’^ 

As  I  shall  have  to  enter,  however,  somewhat  more  in  detail 
upon  this  question  in  the  next  division  of  my  subject,  I  need 
not  now  dwell  on  it,  but  shall  pass  from  the  consideration  of 
developi7?y  organisms  to  the  contemplation  of  organisms  when 
the  process  of  their  development  has  fully  comiMed. 
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CHAPTER  III. 

DEVELOP  £■/)  ORGANISMS. 

VIZ  :  ORGANISMS,  THE  PROCESS  OF  WHOSE  DEVELOPMENT  HAS  BEEN  COMPLETED  — 

NAMELY,  FULLY  DEVELOPED  ANIMALS. 

In  our  last  chapter  we  were  contemplating  the  process  of  de¬ 
velopment  while  that  process  was  in  actual  progress — while, 
in  a  word,  it  was  in  the  act  of  giving  development  and  forma¬ 
tion  to  the  individuals  which  constitute  the  different  species  of 
animals  and  plants.  We  were  contemplating,  in  other  words, 
that  process  which  in  popular  language  has  received  the  various 
appellations,  generation,  nutrition,  growth,  assimilation,  de¬ 
velopment,  &c.  I  say  this  process  of  development  has  received 
the  several  foregoing  names ;  for  all  these  so  called  different 
processes  are  in  reality  hut  one  and  the  same  physiological 
process,  occurring  under  different  circumstances,  and  which 
have  been  designated  by  different  names.  They  are  all  nothing 
more  or  less  than  the  process  of  generation  or  development ; 
and  all,  however,  differently  named,  comprise  within  them 
simply  the  development  of  an  organized  residual  product,  and 
the  redevelopment  of  a  plurality  of  the  germs  of  that  product. 

We  have  now  reached  the  termination  of  that  process. 
With  the  development  of  muscular  fibre,  nervous  tissue,  cere¬ 
bral  matter,  &c. — namely,  what  I  have  designated  final 
results  of  the  nutritive  process — with  the  development,  I  say, 
of  such  final  results  we  have  done  with  that  process,  inasmuch 
as  we  have  reached  the  termination  of  development ;  in  a 
word,  when  those  tissues  have  been  fully  developed,  the  pro¬ 
cess  of  development  has  been  completed. 

The  question  here  at  once  suggests  itself — what  has  been 
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the  design  of  this  process?  For  what  object  has  it  been  es¬ 
tablished?  For  what  end  have  these  tissues  we  have  been 
contemplating  been  developed  ?  What  object  has  nature  had 
in  view  in  thus  pushing  matter  progressively  forward  from  the 
mineral  world  through  the  vegetable  kingdom  and  thence  to 
the  summit  of  the  animal  scale,  and  then  stopping  short  at 
this  point  ?  In  a  word,  what  great  end  has  been  designed  by 
nature  by  the  phenomena  of  vegetative  or  organic  life  ? 

The  answer  to  that  question  is  simple,  it  is  this — namely, 
the  ultimate  end  to  be  accomplished  by  the  process  of  develop¬ 
ment  was  the  formation  of  structures  adapted  for  giving  mani¬ 
festation  to  a  totally  new  class  of  vital  phenomena ;  namely, 
to  a  class  of  phenomena  altogether  distinct  from  the  pheno¬ 
mena  of  vegetative  or  organic  life.  The  object  with  which 
vegetative  or  organic  life  has  been  established  was,  that 
through  its  agency  or  means  development  might  be  given  to  a 
class  of  organized  structures  adapted  for  giving  manifestation 
to  the  phenomena  of  animal  life. 

I  would  here  say  a  word  upon  the  nature  of  this  latter 
class  of  phenomena — namely,  the  phenomena  of  animal  life — 
in  contradistinction  to  the  phenomena  we  have  hitherto  been 
contemplating,  namely,  the  phenomena  of  vegetative  or  organic 
life. 

There  is  a  marked  distinction  between  the  nature  of  the  re¬ 
sults  which  accrue  from  the  development  of  the  phenomena  of 
animal  and  of  vegetative  or  organic  life,  which  it  is  necessary 
the  reader  should  bear  in  mind.  The  distinction  I  refer  to  is 
this.  We  have  already  contemplated  the  phenomena  of  vege¬ 
tative  or  organic  life,  and  have  seen  that  the  development  of 
such  phenomena  is  inseparably  associated  with  the  formation 
of  some  material  or  substantive  product,  such  as  albumen, 
lignin,  muscular  fibre,  nervous  tissue,  cerebral  matter,  &c.  I 
say  some  material  or  substantive  product.  ISTow  such  is  not 
the  case  with  regard  to  the  development  of  the  phenomena 
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of  animal  life,  but  such  development  is  accompanied  with 
results  of  a  totally  and  altogether  different  nature.  The 
development  of  the  phenomena  of  animal  life  is  in  no  way 
associated  with  the  formation  of  any  material  or  substantive 
product  whatever,  but  solely  with  phenomena  of  an  altogether 
immaterial  or  nonsubstantive  nature — such  as  mental  phe¬ 
nomena,  nervous  phenomena,  and  the  phenomena  of  muscular 
motion.  The  development  of  these  latter  (viz.,  animal)  pheno¬ 
mena  so  far  from  being  associated — like  the  phenomena  of 
organic  life — with  the  elevation  of  matter  in  the  scale  of 
organization,  we  shall  presently  see  to  be  inseparably  depen¬ 
dent  upon  the  very  opposite  process ;  namely,  upon  the  degra¬ 
dation  or  descent  in  the  scale  of  organization  of  those  very 
organized  tissues  which  we  have  just  seen  organic  life  deve¬ 
loping  or  constructing.  Animal  life,  in  a  word,  pulls  down 
the  very  structures  that  vegetative  or  organic  life  has  been 
employed  in  building  up. 

Having  said  thus  much  upon  the  distinction  that  is  to  be 
observed  in  the  nature  of  the  results  developed  by  organic 
and  by  animal  life — namely,  that  the  former  are  material 
IwoductSy  and  the  latter  immaterial  'phenomena — we  may 
now  contemplate  the  phenomena  of  animal  life  somewhat 
more  in  detail. 

We  have  traced  the  phenomena  of  vegetative  or  organic 
life  from  their  commencement  to  their  termination.  We  have 
followed  mineral  matter  step  by  step  from  the  inorganic  world 
till  it  had  become  muscular  fibre.  I  shall  now  trace  it  a  step 
further  and  see  what  ultimately  becomes  of  those  mineral 
elements,  or  how,  in  other  words,  that  muscular  fibre  becomes 
ultimately  disposed  of.  Upon  this  subject  I  have  thus  ex¬ 
pressed  myself  in  1852  : — 

“  Here,  then — that  is,  when  the  generation  of  muscular 
fibre,  &c.,  has  been  completed — here,  I  say,  commences,  with 
function  of  that  muscular  fibre,  a  new  and  altogether  dis- 
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tinct  class  of  organic  phenomena,  giving  development  to  a  new 
and  altogether  distinct  class  of  results — namely,  to  those  re¬ 
sults  termed  ^  the  phenomena  of  animal  life/  Let  us,  then, 
contemplate  the  development  of  such  phenomena,  and  observe 

liow  that  development  effects  the  constitution  of  muscular 

_  0* 

fibre,  &c.  The  general  organism  (man)  has  a  demand  for  the 
operation  of  the  specific  physiological  function  of  muscular 
fibre  ;  that  is,  in  other  words,  has  occasion  for  muscular  motion, 
which  muscular  motion  is  a  phenomenon  peculiar  to  animal 
life.  But  the  discharge  of  this  function  (namely,  muscular 
motion)  of  necessity  cZe-generates,  or,  in  other  words,  degrades 
in  the  scale  of  organization  that  muscular  fibre,  so  as  alto¬ 
gether  to  incapacitate  it  from  again  performing  a  similar  func¬ 
tion.  If,  then,  the  general  organism  (man)  has  a  second  time 
a  demand  for  the  operation  of  muscular  fibre,  what  must  be 
the  result  ?  The  result  must  be  obviously  this — namely,  that 
one  of  the  offspring  atoms,  which  we  have  recently  seen  gene¬ 
rated,  must  be  called  to  the  discharge  of  its  physiological  func¬ 
tion.  An  offspring  atom,  I  say,  must  be  called  on,  again  to 
raise  matter  in  the  scale  of  organization,  again  to  confer 
increased  organization  on  fibrin.  In  a  word,  must  be  called 
on  to  generate  a  new  muscular  fibre.  Hence  the  necessity 
for  the  renewal  of  the  regenerative  process ;  hence  the  neces¬ 
sity  for  the  repetition  of  what  is  termed  the  process  of 
nutrition. 

“  Let  us  now  reflect  for  a  moment  upon  the  two  processes  we 
have  just  been  contemplating — namely,  that  of  the  generation 
and  of  the  tZe-generation  of  muscular  fibre.  We  have  attempted 
to  trace  unorganized  or  mineral  matter  from  the  inanimate 
world  in  its  passage  through  the  two  departments  of  organic  crea¬ 
tion  ;  we  have  seen  that  by  successive  acts  of  generation  that 
matter  has  eventually  been  converted  into  muscular  fibre ;  we 
have  seen  that,  during  its  passage  through  the  vegetable  and 
the  animal  kingdom,  such  matter  has  been  converted  into 
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different  species  of  organized  residual  products,  sncli  as  those 
we  call  albumen  and  fibrin  ;  and  we  have  seen  that  each  suc¬ 
ceeding  residual  product  had  conferred  upon  it  a  Jdglier  degree 
of  organization  than  the  preceding  residual  product  had  pos¬ 
sessed.  But  mark  this  well,  in  no  instance  during  the  pas¬ 
sage  of  that  matter  through  the  vegetable  and  the  animal 
kingdom  have  we  seen  the  cZe-generation  of  an  organized 
residual  product.  In  no  instance,  I  say,  during  the  process 
of  generation  or  ‘nutrition  ^  have  we  seen  an  organized  resi¬ 
dual  product  depressed  or  degraded  in  the  scale  of  organiza¬ 
tion.  It  is  not  till  the  process  of  generation  or  ‘nutrition'’  had 
been  completed  that  the  (ie-generation  of  an  organized  resi¬ 
dual  product  commenced ;  it  was  not  till  the  final  results  of 
‘  nutrition  ^  had  been  formed  that  an  organized  residual  pro¬ 
duct  began  to  descend  in  the  scale  of  organization.  In  a 
word,  it  was  not  till  an  organized  residual  product  was  called 
on  to  develope  ‘  the  phenomena  of  animal  life,’  that  the  dis¬ 
organization  or  degeneration  of  an  organized  residual  pro¬ 
duct  commenced.  And  what  do  we  collect  from  this  fact  ? 
We  collect  this,  as  it  appears  to  me,  all  important  result — 
namely,  we  arrive,  as  I  regard  it,  at  the  true  nature  of  the  dis¬ 
tinction  between  a  vegetable  and,  an  animal.  And  what  is 
that  distinction  ?  It  is,  as  I  regard  it,  this — namely,  in  the 
animal  the  (ie-generation  of  an  organized  residual  product 
takes  place  ;  in  the  vegetable  no  such  de-generation  occurs. 
The  function  of  the  vegetable  is  single — namely,  the  genera¬ 
tion  of  organized  structures  ;  the  function  of  the  animal  is 
twofold — namely,  1st,  the  generation  of  organized  structures; 
and  2nd,  the  c^e-generation  of  those  structures  to  give  develop¬ 
ment  to  ‘  the  phenomena  of  animal  life."  The  vegetable 
world  has  been  formed  to  generate  a  variety  of  organized  resi¬ 
dual  products,  the  generation  of  which  is  of  necessity  accom¬ 
panied  with  the  (ie-generation  or  disorganization  of  the  organ¬ 
izing  agents  through  whose  instrumentality  or  agency  such 
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generation  was  effected,  but  the  generation  of  which  is  never 
accompanied  with  the  e?6-generation  of  an  organized  residual 
'product  The  animal  world  has,  in  like  manner,  been  formed 
to  generate  a  variety  of  organized  residual  products,  the  gene¬ 
ration  of  which  is,  in  like  manner,  inseparably  associated  with 
the  (ie-generation  or  disorganization  of  each  of  ihosQ  organizing 
agents,  through  whose  agency  or  instrumentality  such  gene¬ 
ration  was  accomplished  or  brought  about ;  and  in  it,  too,  in 
like  manner  as  in  the  vegetable  world,  the  generation  of  such 
products  is  never  associated  with  the  c^e-generation  or  disor¬ 
ganization  of  an  organized  residual  product  But  the 
animal  has  an  additional  end  to  accomplish  in  nature;  has 
another  and  all-important  function  to  fulfil.  ^It  has  to  develope 
‘  the  phenomena  of  animal  life."  The  development  of  such 
phenomena  (and  of  such  phenomena  exclusively  and  alone) 
is  inseparably  associated  with  the  cZe -generation  or  disorgani¬ 
zation  of  organized  residual  i^roducts — namely,  of  the  final 
results  of  '  the  nutritive  p)rocess/ 

The  reader  who  has  gone  with  me  thus  far,  is  now  in  a 
position  clearly  to  understand  what  I  conceive  to  be  the  rela¬ 
tion  which  subsists  between  life  and  death.  He  can  now 
fully  comprehend  what  I  mean,  when  I  state  that  all  vital 
phenomena  universally — namely,  animal  as  well  as  organic 
— are  indispensably  dependent  upon  the  disintegration  or 
degradation  in  the  scale  of  organization — and,  consequently, 
ultimately  upon  the  death — of  those  organic  entities  or  struc¬ 
tures  whose  functions  are  to  give  development  to  such  vital 
phenomena.  I  say  all  vital  phenomena  universally,  for  such 
statement  is  equally  applicable  to  the  development  of  the 
phenomena  of  organic  and  of  animal  life.  I  shall  now  for 
perspicuity  recapitulate  the  foregoing  statements  in  relation  to 
the  dependency  of  life  upon  death ;  and  that  in  reference  both 
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to  vegetative  or  organic,  and  to  animal  life,  and  death.  I 
shall  then  throw  the  whole  subject  again  into  a  tabular  form, 
and,  having  done  so,  shall  take  leave  of  the  question  of  “  the 
origin  of  species'' 

In  my  publication  of  1852,  I  have  expressed  myself  thus 
upon  this  question  : — 

“  Organic  or  living  creation  has  so  been  arranged  or  con¬ 
structed  by  nature  that  the  act  of  giving  development  or 
manifestation  to  what  are  termed  “  vital  phenomena^  in 
general,  has  been  inseparably  associated  with,  and  made  indis¬ 
pensably  dependent  upon,  the  depression  or  degradation  of 
matter  in  the  scale  of  organization.  In  a  word,  the  pheno¬ 
mena  of  life  have  been  made  indispensably  dependent  upon 
the  phenomena  of  death. 

“  It  is  in  accordance  with  this  general  arrangement  or  pro¬ 
vision  of  nature  that  every  organized  structure,  occupying  a 
physiological  position  in  the  animal  kingdom  analogous  to 
that  of  muscular  fibre,  must,  while  in  the  act  of  discharging 
its  specific  physiological  function,  be  at  the  same  time  under¬ 
going  the  process  of  disorganization  or  degradation  ;  must  at 
the  same  time  be  in  the  act  of  losing  or  parting  with  that 
condition  which  constituted  it  an  organized  structure.  Para¬ 
doxical,  then,  as  such  statement  may  appear  to  those  who  may 
never  have  reflected  on  the  subject,  at  the  moment  that  an 
organized  structure  is  giving  development  to  what  are  termed 
the  “  phenomena  of  animal  life,'"  at  such  moment  that  struc¬ 
ture  is  descending  in  the  scale  of  organization ;  is  resigning  or 
parting  with  its  organic  or  physiological  properties  ;  is  ap¬ 
proaching  the  condition  of  dead  or  inanimate  matter  ;  in  a 
word,  is  undergoing  the  process  of  dying.  If,  then,  during  the 
period  of  the  development  of  the  phenomena  of  animal  life — 
namely,  of  mental  phenomena,  nervous  phenomena,  and  the 
phenomena  of  muscular  motion — if,  I  say,  during  the  period 
of  their  development,  the  organized  structures,  which  are  the 
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source  or  origin  of  such  phenomena,  be  themselves  at  that 
moment  approaching  the  condition  of  dead  or  inanimate  mat¬ 
ter;  be  resigning  or  parting  with  their  organic  or  physiological 
properties;  and  consequently,  be  thereby  becoming  utterly 
incapacitated  from  again  giving  development  to  the  pheno¬ 
mena  in  question  ;  if,  I  say,  such  be  the  case  (and  that  such  is 
the  case  admits  of  no  question),  it  is  obvious  that,  should  it  be 
required,  that  mental  phenomena,  nervous  phenomena,  or  the 
phenomena  of  muscular  motion  should  be  continuously 
developed  in  man  ;  it  is,  I  say,  obvious  that,  in  order  to 
accomplish  that  end,  the  organized  structures  which  develope 
or  give  manifestation  to  such  phenomena  (that  is,  cerebral 
matter,  nervous  tissue,  and  muscular  fibre)  must  themselves 
be  undergoing  the  process  of  continual  renewal.  Hence  we 
can  understand  why  it  is  that,  in  order  to  continue  to  be  a 
living  being,  man  must  continuously  be  furnished  with  food.”* 

The  reader  can  here  perceive  how  the  plurality  of  embryonic 
germs  developed  at  each  act  of  generation,  and  referred  to  on  a 
former  occasion,  ultimately  become  disposed  of  according  as  the 
development  of  vital  phenomena  is  proceeding.  One  portion 
of  that  plurality  becomes  deposited,  as  I  have  observed,  in  the 
ovary,  to  contribute  to  the  formation  of  the  embryonic  repre¬ 
sentative  of  the  individual ;  and  another  portion  of  that  plu¬ 
rality  is  employed,  first,  in  the  development  of  the  individual 
(which  is  all  that  takes  lolace  in  the  vegetable),  and,  secondly? 
in  the  re-generation  of  the  animal  tissues  which  have  been 
degraded  during  the  development  of  the  phenomena  of  animal 
life,  such  as  mental  phenomena,  nervous  phenomena,  and  the 
phenomena  of  muscular  motion.  With  this  remark  I  shall 
resume  my  quotations  from  my  publication  of  1852. 

‘‘  I  shall  now  proceed  to  attempt  to  point  out  somewhat 
more  clearly  to  the  reader,  what  I  conceive  to  be  the  nature  of 
the  connexion  that  exists  between  life  and  deaths  and  shall 
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endeavour  to  convince  him  that  the  phenomena  of  living  in 
general  (including  those  of  vegetable  and  animal  life)  have 
been  made  indispensably  dependent  upon  the  phenomena  of 
organic  degeneration  or  dying. 

“  There  are  hut  four  circumstances  or  conditions  under 
which  it  is  possible  to  contemplate  matter  in  its  relation  to  what 
we  term  organization  and  life  ;  that  is,  in  other  words,  matter 
in  its  relation  to  what  is  termed  organization  and  life,  must  be 
contemplated  while  in  one  of  the  four  following  conditions — 
namely,  such  matter  may  be  contemplated,  1st,  in  its  unor¬ 
ganized  or  mineral  condition,  that  is,  totally  and  altogether 
devoid  of  organization  or  life  ;  in  a  word,  it  may  be  contem¬ 
plated  as  dead  or  inanimate  matter.  2nd,  such  matter  may 
be  contemplated  while  in  the  act  of  receiving  organization  and 
life  ;  that  is,  while  in  the  act  of  passing  either  from  the 
condition  of  dead  or  inanimate  matter  to  the  condition  which 
constitutes  it  organized,  or  from  the  condition  of  organized 
matter  to  the  condition  of  matter  possessed  of  a  higher  degree 
of  organization ;  in  a  word,  it  may  be  contemplated  while  in 
the  act  of  being  elevated  in  the  scale  of  organization.  To 
matter  so  circumstanced,  I  have  for  perspicuity  ventured  to 
restrict  the  term  diving’ — that  is,  vegetative  or  organic  liv¬ 
ing — in  order  to  enable  me  more  clearly  to  point  out  to  the 
reader  the  nature  of  the  dependency  of  life  upon  death.  3rd, 
such  matter  may  be  contemplated  when  possessed  of  organiza¬ 
tion  and  life,  but  existing  in  a  quiescent  or  inactive  condition ; 
that  is,  while  manifesting  no  active  phenomena  which  distin¬ 
guish  it  from  dead  or  inanimate  matter ;  as,  for  example,  in  the 
condition  of  the  seed  of  a  vegetable  before  germination  has 
commenced;  matter  so  circumstanced,  I  would  for  ‘perspicuity’ 
term,  matter  possessed  of  quiescent  vitality.  And,  4th  and 
lastly,  such  matter  may  be  contemplated  while  in  the  act  of 
resigning  or  parting  with  organization  and  life ;  that  is,  while 
in  the  act  of  descending  either  from  the  condition  of  organized 
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to  that  of  inorganic  or  mineral  matter,  or  from  the  condition 
of  matter  possessed  of  a  higher,  to  that  of  matter  possessed  of 
a  lower  degree  of  organization ;  in  a  word,  it  may  be  contem¬ 
plated  while  in  the  act  of  being  degraded  in  the  scale  of 
organization.  To  matter  so  circumstanced  I  would,  for  per¬ 
spicuity,  venture  to  apply  the  term  dying,  in  order  to  enable 
me  to  point  out  more  clearly  to  the  reader,  the  nature  of  the 
dependency  of  life  upon  death. 

“  Hitherto  our  investigations  have  been  chiefly  confined  to 
the  contemplation  of  matter  while  in  the  seeond  of  the  fore¬ 
going  conditions.  That  is,  we  have  been  chiefly  engaged  in 
considering  the  effects  produced  upon  dead  or  unorganized 
matter  by  the  imparting  or  communication  thereto  of  some 
vitalizing  or  organizing  cause  ;  we  have  been  contemplating, 
in  a  word,  the  cause  of  the  life  of  such  matter.  In  relation 
thereto  we  have  followed  such  matter  (that  is,  matter  which 
had  originally  been  dead  or  inanimate)  while  in  the  act  of 
passing  from  the  unorganized  to  the  vegetable  world ;  while  in 
the  act  of  ascending  in  the  vegetable  kingdom  ;  while  in  the 
act  of  passing  from  the  vegetable  to  the  animal  world  ;  and, 
finally,  while  in  the  act  of  ascending  in  the  animal  kingdom. 
During  the  period  that  each  of  these  transitions  (which  were 
effected  by  the  process  of  generation,  and  constituted  what  is 
termed  ‘  the  process  of  nutrition') — during  the  period,  I  say, 
that  each  of  these  transitions  was  in  progress,  we  saw  develop¬ 
ment  given  to  what  we  understand  by  the  phenomena  of 
living ;  that  is,  to  the  phenomena  of  vegetative  or  organic 
living.  But  such  is  not  the  sole  aspect  under  which  organic 
phenomena  should  be  contemplated  ;  they  should  be  reviewed 
in  another,  an  opposite,  and  a  no  less  important  relation.  We 
should  contemplate  the  effects  produced  upon  vitalized  or 
organized  matter  by  the  withdrawal  or  resignation  of  the 
vitalizing  or  organizing  cause ;  we  should  contemplate,  in  a 
word,  the  cause  of  the  death  of  such  matter. 


I  have  already  directed  my  readers'  attention  to  the  fact, 

'  that  is  was  during,  and  alone  during,  the  period  that  the 
simplest  conceivable  vegetation,  and  what  I  have  termed  its 
specific  stimulus  (viz.,  nutriment) — namely,  inanimate  or 
mineral  matter — were  reciprocally  acting  upon  each  other,  that 
those  two  entities  conjointly  constituted  what  we  understand 
by  a  living  being.  We  were  then  chiefly  contemplating  the 
process  of  living  in  that  vegetation ;  I  am  now  desirous  of 
contemplating  in  the  same  vegetation  the  opposite  process,  or 
the  process  of  dying.  For,  upon  a  closer  analysis  of  what  was 
taking  place  during  the  reciprocal  action  of  those  two  entities 
upon  each  other,  we  shall  find  that  what  one  was  obtaining 
the  other  was  losing ;  we  shall  find  that,  at  the  same  time 
that  the  process  of  the  elevation  of  dead  or  inanimate  matter 
to  the  organized  condition  was  in  operation,  another  and 
directly  opposite  process  was  also  in  progress  ;  namely,  the 
simple  vegetation  which  was  conferring  that  organization  was 
itself  undergoing  the  process  of  disorganization  or  degeneration, 
was  itself  descending  in  the  scale  of  organization.  When  its 
function  was  finished,  that  vegetation  wa,s  reduced  to  the  con¬ 
dition  of  inanimate  matter.  In  a  word,  when  its  function  was 
finished  that  vegetation  was  dead.  Let  us  now  rapidly  again 
trace  unorganized  or  mineral  matter  from  the  dead  or  inani¬ 
mate  world  in  its  passage  through  the  vegetable  and  animal 
kingdoms  ;  let  us  again  watch  the  succession  of  changes  which 
takes  place  in  that  matter  till  it  has  eventually  become  mus¬ 
cular  fibre ;  let  us  do  so — not  for  the  purpose  of  again  con¬ 
templating  the  process  of  living  in  that  matter — but  for  the 
purpose  of  ascertaining  how  that  process  is  dependent  upon 
the  process  of  dying.  The  following  is  that  succession  of 
changes — namely,  while  the  simplest  organizing  agent  was  in 
the  act  of  conferring  organization  upon  inorganic  or  mineral 
matter,  and  generating  therefrom  its  own  type  and  an  organ¬ 
ized  residual  product,  the  process  of  living  was  in  operation, 
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for  inanimate  matter  was  in  the  act  of  being  elevated  in  the 
scale  of  organization  ;  but  the  organizing  agent  which  was 
conferring  that  organization  was,  itself,  resigning  or  parting 
with  its  organized  condition,  was  itself  descending  in  the  scale 
of  organization.  In  a  word,  that  organizing  agent  was  under¬ 
going  the  ^:)rocm  of  dying.  When  its  function  was  completed, 
that  agent  was  dead,  was  reduced  to  the  condition  of  mineral 
matter.  While  the  albuminous  atom  was  in  the  act  of  con¬ 
ferring  (increased)  organization  upon  the  matter  prepared  for 
it  by  an  humbler  atom,  and  generating  therefrom  its  own  type 
and  an  organized  residual  product,  the  process  of  living  was 
in  operation  ;  for  that  organized  residual  product  was  in  the 
act  of  being  elevated  in  the  scale  of  organization  ;  but  the 
organizing  agent — namely,  the  albuminous  atom,  which  was 
in  the  act  of  conferring  or  imparting  that  organization,  was, 
itself,  during  that  period  in  the  act  of  resigning  or  parting 
with  its  organized  condition  ;  was  in  the  act  of  descending  in 
the  scale  of  organization.  In  a  word,  that  organizing  agent 
was  undergoing  the  process  of  dying.  Thus,  then,  we  have 
traced  inanimate  or  mineral  matter  to  its  conversion  into 
vegetable  albumen ;  that  is,  we  have  traced  such  matter  till  it 
has  become  prepared  to  leave  the  vegetable  and  enter  the 
animal  kingdom.  And  what  have  we  learned  as  regards  death 
during  that  passage  ?  We  have  learned  these  two  (as  I  regard 
them)  most  important  physiological  facts;  namely,  1st,  that 
each  succeeding  step  in  the  ascent  of  that  matter,  during  its 
passage  through  the  vegetable  world,  is  indispensably  depen¬ 
dent  upon  the  disorganization  and  ultimate  death  of  the 
organizing  agent  which  was  the  cause  of  that  ascent ;  and 
2nd,  that  during  that  ascent  no  organized  residual  product 
has  undergone  the  process  of  disorganization  and  ultimate 
death,  but,  on  the  contrary,  that  at  each  succeeding  step  in 
that  ascent  the  organization  of  such  organized  residual  product 
has  been  augmented.  Let  us  follow  that  albumen  in  its  pas- 
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sage  through  the  animal  world,  and  we  shall  find  the  same 
results  to  obtain,  till  the  final  or  ultimate  products  of  ge¬ 
neration  (or  ‘nutrition  )  have  been  formed.  While  the 
fibrinous  atom  was  in  the  act  of  conferring  increased  organi¬ 
zation  upon  albumen,  and  generating  therefrom  its  own  type 
and  an  organized  residual  product,  the  process  of  living  was  in 
operation,  for  albumen  was  in  the  act  of  being  elevated  in  the 
scale  of  organization,  or,  in  other  words,  fibrin  was  in  the  act 
of  being  generated  ;  but  the  organizing  agent  (namely,  the 
fibrinous  atom)  which  was  in  the  act  of  conferring  or  impart¬ 
ing  that  organization  was,  itself ^  during  that  period,  in  the  act 
of  resigning  or  parting  with  its  own  organized  condition  ;  was 
in  the  act  of  descending  in  the  scale  of  organization.  In  a 
word,  that  organizing  agent  was  undergoing  the  process  of 
dying.  So,  too,  during  the  generation  of  muscular  fibre. 
While  the  muscular  atom  was  in  the  act  of  conferring  increased 
organization  upon  fibrin,  and  generating  therefrom  its  own 
type  and  muscular  fibre,  the  process  of  living  was  in  operation  ; 
for  fibrin  was  in  the  act  of  being  elevated  in  the  scale  of 
organization,  or,  in  other  words,  muscular  fibre  was  in  the  act 
of  being  generated ;  but  the  organizing  agent  (namely,  the 
muscular  atom)  which  was  in  the  act  of  conferring  or  impart¬ 
ing  that  organization  was,  itself,  during  that  period,  in  the  act 
of  resigning  or  parting  with  its  own  organized  condition  ;  was 
in  the  act  of  descending  in  the  scale  of  organization.  In  a 
word,  that  organizing  agent  was  undergoing  the  p>rocess  of 
dying. 

“We  have  now  reached  the  fined  residts  of  the  process  of 
generation,  or  of  what  is  popularly  termed  ‘the  nutritive 
process.’  With  the  generation  of  those  results  we  have  done 
with  the  process  of  generation,  or,  in  other  words,  we  have 
done  with  the  phenomena  of  organic  life.  And  what  have  we 
learned  from  the  contemplation  of  those  phenomena  ?  We 
have  learned  these  two  (as  I  regard  them)  important  physio- 


logical  facts — namely,  1st,  that  the  phenomena  of  organic  life 
consists  in  the  generation  of  organized  residual  products 
(as  also  the  regeneration  of  organizing  agents  whereby  similar 
products  may  be  regenerated)  ;  and  2nd,  that  the  generation 
of  those  products  is  dependent  upon  the  death  or  disorganiza¬ 
tion  of  the  organizing  agents  through  whose  instrumentality 
those  products  were  generated. 

“  The  function  of  muscular  fibre,  &c.  has  now  to  commence ; 
in  other  words,  now  commence  the  phenomena  of  animal  life. 
And  how  are  those  phenomena  developed?  It  is — and  let  the 
reader  impress  this  fact  upon  his  mind — it  is  hy  the  disor¬ 
ganization  or  degeneration  of  an  organized  residual  product 
Mark  this  well ;  we  no  longer  have  the  disorganization  of  an 
organizing  agent,  but  now  (with  the  development  of  the 
phenomena  of  animal  life)  we,  for  the  first  time,  have  the 
disorganization  of  an  organized  residual  product.  We  have 
the  c^egeneration  or  dying  of  the  fined  results  of  the  regenera¬ 
tive  process.  What,  then,  do  we  collect  in  relation  to  death, 
from  the  contemplation  of  the  phenomena  of  animal  life  ? 
We  collect  these  two  (as  I  regard  them)  important  results — 
namely,  1st,  that  the  development  of  the  phenomena  of  ani¬ 
mal  life  is  dependent  upon  the  death  or  disorganization  of  an 
organized  residual  product ;  and  2nd,  that  with  the  develop¬ 
ment  of  the  phenomena  of  animed  life  commences,  for  the 
first  time,  the  disorganization  or  dying  of  an  organized 
residual  product.  Thus,  then,  the  phenomena  of  organic  life 
(that  is,  in  other  words,  the  phenomena  of  generation),  which 
are  common  alike  to  the  vegetable  and  to  the  animal,  are 
dependent  upon  the  death  of  an  organizing  agent ;  whereas 
the  phenomena  of  animal  life,  which  are  peculiar  exclusively 
to  the  animal,  are  dependent  upon  the  death  of  an  organized 
residual  product. 

“  If,  now,  for  perspicuity,  and  for  the  purpose  of  concisely 
summing  up  the  foregoing  remarks,  I  might  venture  for  a 
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moment  to  term  the  death  of  an  organizing  agent  (or  atom) 
atomic  death ;  and  the  death  of  an  organized  residual  gyro- 
duct  (in  contradistinction  thereto)  residual  or  productrcd 
death.  The  distinction  between  the  vegetable  and  the  animal 
might  be  thus  briefly  expressed — namely,  in  the  vegetable 
world  there  is  organic  life,  dependent  upon  atomic  death ; 
and  such  is  all  that  takes  place  in  the  vegetable  world  :  in  the 
animal  word  there  is  organic  life,  dependent  upon  atomic 
death ;  and,  in  addition  thereto,  there  is  animal  life  dependent 
upon  residual  or  p)roductral  death. 

“  There  is,  at  first  sight,  an  apparent  paradox  in  stating 
that  a  structure  is  dying  while  in  the  act  of  giving  manifes¬ 
tation  to  vital  phenomena,  which  arises  from  the  inseparable 
association  of  the  phenomena  of  death  with  those  of  life,  and 
which,  from  the  nature  of  that  association,  it  would  be  diffi¬ 
cult  to  avoid.  It  requires,  however,  but  little  reflection  to 
perceive  that  this  paradox  is  more  apparent  than  real;  and, 
after  a  most  careful  and  mature  consideration  of  the  entire  of 
the  subject,  no  terms  have  suggested  themselves  to  my  mind 
which,  I  considered,  would  enable  me  to  lay  more  clearly  before 
my  readers  what  I  regard  to  be  the  nature  of  the  djcpendency 
of  life  upon  death.^ 

The  reader  may  possibly  remember  that,  when  attempting 
to  establish  the  atomic  constitution  of  a  simple  organizing 
agent,  I  expressed  it  as  my  opinion  that  such  simple  organi¬ 
zing  agent  did  not  admit  of  chemical  transformation,  without 
a  destruction  of  that  integrity,  which,  in  my  opinion,  is  essen¬ 
tial  to  constitute  it  a  physiological  integral  or  unity.  He  may 
further  remember  my  adding  these  words,  except  under 
peculiar  circumstances,  to  be  hereafter  then  referred  to  — (page 
23.)  The  peculiar  circumstances  then  alluded  to  are  those 
we  have  just  now  been  contemplating — namely,  the  circum- 

*  Freke  in  Dublin  Medical  Press,  21st  January,  1852. 
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stance  of  such  simple  organizing  agent  discharging  its  physio¬ 
logical  function  of  conferring  or  imparting  organization.  Here, 
no  doubt,  we  do  see  the  elementary  constituents  of  that  simple 
organizing  agent  undergoing  the  process  of  chemical  transfor¬ 
mation.  But  what  is  the  result?  The  result  is  eventually 
this — namely,  the  total  disorganization  and  destruction  of 
that  organizing  agent,  as  such, — the  complete  and  perfect 
annihilation  of  its  existence  as  an  organic  or  physiological 
integral  or  unity :  in  a  word — its  reduction  to  the  condition  of 
dead  or  inanimate  matter ;  and  that,  too,  as  the  result  of  the 
discharge  of  its  special  physiological  function.  This,  then,  I 
would  venture  to  offer  as  another  argument  in  addition  to  those 
I  have  already  submitted  in  support  of  the  atomic — that  is, 
Ijhysiologically  atomic — constitution  of  organizing  agents. 

I  shall  now  again,  for  the  sake  of  perspicuity,  throw  the 
foregoing  observations  into  the  form  of  a  chart,  so  as  to  enable 
the  reader  at  once  to  recall,  at  a  glance,  the  leading  points  I 
have  been  attempting  to  establish.  The  chart  alluded  to  will 
be  found  opposite  the  title  page. 

I  shall  point  with  an  index  finger  the  direction  in  which 
organization  is  progressively  advancing,  and  in  doing  so  shall 
trace  mineral  elements  from  the  inorganic  world  to  the  hum¬ 
blest  species  of  organized  matter,  watch  them  as  they  are  ascend¬ 
ing  in  the  vegetable  kingdom,  and  from  thence  follow  them  in 
their  progressive  elevation  to  the  cerebral  matter,  &c.  of  man. 
I  shall  then  with  the  same  index,  trace  those  elements  in  their 
return  to  the  mineral  or  inorganic  world,  again  to  undergo 
a  similar  succession  of  changes.  The  reader  will  herein  recog¬ 
nize  the  circle  in  perpetual  rotation,  formed  by  those  elemen¬ 
tary  components  to  which  I  have  already  directed  his  attention. 

The  chart  referred  to,  is,  I  trust,  sufficiently  clear  when 
viewed  in  connexion  with  the  foregoing  observations — to 
explain  its  own  meaning,  without  any  additional  observation 
upon  my  part,  and  I  shall  consequently  leave  it  to  elucidate 
itself. 
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I  have  now  endeavoured  to  trace  the  various  different  spe¬ 
cies  of  organized  beings,  from  their  origin  to  their  perfect 
development.  With  this,  the  task  I  have  imposed  upon  my¬ 
self  is  at  an  end. 

The  classification  of  such  different  species  has  no  relation 
to  the  point  I  have  undertaken  to  attempt  to  establish, 
which  is  exclusively  the  origin  of  those  species  by  means  of 
what  I  have  termed  organic  affinity. 


CONCLUSION. 

In  taking  leave  of  the  question  of  '‘the  origin  of  species f 
I  cannot  refrain  from  expressing  my  deep  and  unfeigned 
regret  at  a  course  of  proceeding  which  I  believe  to  be  most 
prejudicial  to  the  progress  alike  of  religion  and  science.  I 
allude  to  a  growing  tendency,  which  may  be  recognized  in 
many  pious  and  well-intentioned  men — men  deservedly  re¬ 
spected  for  their  high  character  and  moral  worth — to  designate 
by  such  terms  as  “ materialist f  “  infidel f  “  unhelieverfi 
and  the  like,  all  who,  in  their  researches  upon  any  question 
of  science,  mav  have  reached  results  which  do  not  harmonize 
with  their  interpretation  of  Scripture.  I  recognize  this  spre.ad- 
ing  tendency  with  a  feeling  of  extreme  pain,  because  I  believe 
it  to  be  fraught  with  consequences  not  only  prejudicial  to 
science,  but  also  most  injurious  to  that  cause  which  they  are 
themselves  most  desirous  to  serve.  I  acknowledge  that  the 
motive  by  which  they  are  actuated  is  the  best,  but  while  ap¬ 
proving  that  motive,  I  cannot  resist  the  conviction  that  they 
are  guilty  of  a  serious  error  in  judgment. 

The  works  of  the  Creator’s  hand  cannot  be  contradictory  of 
His  uttered  words,  but  interpretations  of  both  works  and 
words  may  be  and  have  been  erroneous.  If,  then,  uneqnivo- 
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cally  established  truths  in  science  be  found  to  be  at  variance 
with  hitherto  generally  received  interpretations  of  Scripture, 
the  result  that  is  inevitable  is  obvious  ;  namely,  the  received 
interpretations,  having  of  necessity  been  erroneous,  must,  at 
once  and  unhesitatingly,  be  abandoned.  That  unequivo¬ 
cally  established  truths  in  science  have  contradicted  and 
overthrown  generally  received  erroneous  interpretations  of 
Scripture,  is  a  statement  wliich  no  one  will  question  ;  and  the 
truth  of  this  statement  ought,  I  think,  to  suggest  caution  in 
adopting  that  line  of  proceeding  against  which  I  am  now 
expressing  disapprobation. 

I  say,  I  believe  such  course  of  proceeding  to  be  prejudicial 
to  the  progress  both  of  religion  and  science.  Of  religion,  and 
for  this  reason  :  When  the  justly  respected  defenders  of 
religion  pronounce  a  scientific  announcement  to  be  in  opposi¬ 
tion  to  the  written  word  of  God,  the  supporters  of  religion 
may  at  once  repudiate  such  scientific  announcement  as  false. 
But  should  that  announcement  eventually  become  established  as 
an  unquestionable  scientific  truth,  then  the  result  is  that  the 
oqiponents  of  religion  conceive  they  have  a  triumph,  whilo 
many  of  its  supporters  may  become  shaken  in  the  confidence 
they  had  hitherto  placed  in  its  defenders,  and  may  also 
become  doubtful  of  its  truths.  These  are  results  which, 
unhappily  tor  religion,  have  already  but  too  frequently  occurred 
— these  are  results  which  the  champions  of  religion — among 
the  number  of  whom  I  should  desire  my  own  name,  how¬ 
ever  humble,  to  be  enrolled — should  most  strenuously  endea¬ 
vour  to  resist. 

I  say,  I  believe  such  course  to  be  prejudicial  to  the  progress 
of  science  as  well  as  of  religion ;  and  I  say  so  in  the  first 
place,  because  I  entertain  but  little  doubt  that,  even  at  the 
present  day,  many  seriously  minded  and  reflecting  men  are 
deterred  from  giving  expression  to  thoughts,  it  may  be,  of 
great  moment  to  science,  from  the  mere  apprehension  of  the 


consequences  to  which  I  have  referred.  But,  even  indepen¬ 
dently  of  this,  I  would  ask — had  the  adopted  interpretations 
of  Scripture  been  at  all  times  the  barrier  beyond  which  re¬ 
search  should  not  dare  to  extend,  what  would  be  the  con¬ 
dition  of  science  to-day  ?  Where  would  he  the  discoveries 
of  Newton  ?  Where  those  of  modern  geologists  ?  In  a  word, 
what  light  should  we  now  have  upon  any  branch  of  physical 
science?  Literally,  almost  none! 

Who  is  there,  at  all  familiar  with  the  history  of  science, 
Avho  is  not  aware  that,  even  up  to  so  late  a  period  as  the 
sixteenth  century,  the  universally  entertained  opinion  was 
that  the  sun  moved  round  the  earth  ;  and  that  to  maintain 
the  contrary  was  regarded  as  direct  hostility  to  the  clearly 
expressed  word  of  God  ? 

Until  the  time  of  Copernicus,”  observes  the  Bev.  Dr. 
Hitchcock  in  his  work  on  Geology,  ‘‘no  opinion  respecting 
natural  phenomena  was  thought  more  firmly  established,  than 
that  the  earth  is  fixed  immoveably  in  the  centre  of  the 
universe,  and  that  the  heavenly  bodies  move  diurnally  around 
it.  To  sustain  this  view,  the  most  decided  language  of  Scrip¬ 
ture  could  be  quoted.  God  is  there  said  to  have  established 
the  foundations  of  the  earth,  so  that  they  could  not  he  re¬ 
moved  for  ever ;  and  the  sacred  writers  expressly  declare  that 
the  sun  and  other  heavenly  bodies  arise  and  set,  and  nowhere 
allude  to  any  proper  motion  in  the  earth.  And  those  state¬ 
ments  corresponded  exactly  to  the  testimony  of  the  senses. 
Men  felt  the  earth  to  be  immoveably  firm  under  their  feet, 
and  when  they  looked  up,  they  saw  the  heavenly  bodies  in 
motion.  What  bold  impiety,  therefore,  did  it  seem,  even  to 
men  of  liberal  and  and  enlightened  minds,  for  any  one  to  rise 
up  and  assert  that  all  this  testimony  of  the  Bible  and  of  the 
senses  was  to  he  set  aside  I  It  is  easy  to  conceive  with  what 
strong  jealousy  the  friends  of  the  Bible  would  look  upon  the 
new  science,  which  was  thus  arraying  itself  in  bold  defiance 
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of  inspiration,  and  how  its  votaries  would  be  branded  as  infi¬ 
dels  in  disguise.  We  need  not  resort  to  Papal  intolerance  to 
explain  how  it  was  that  the  new  doctrine  of  the  earth's  motion 
should  be  denounced  as  the  most  fatal  heresy,  as  alike  con¬ 
trary  to  Scripture  and  sound  philosophy,  and  that  even  the 
venerable  Galileo  should  be  forced  to  recant  it  upon  his  knees. 
What  though  the  astronomer  stood  ready  with  his  diagrams 
and  formulas  to  demonstrate  the  motion  of  the  earth,  who 
would  calmly  and  impartially  examine  the  claims  of  a  scien¬ 
tific  discovery,  which  by  its  very  announcement  threw  dis¬ 
credit  upon  the  Bible  and  the  senses,  and  contradicted  the 
unanimous  opinion  of  the  wise  and  good  of  all  mankind, 
— indeed,  through  all  past  centuries  ?  Rather  would  the  dis¬ 
tinguished  theologians  of  the  day  set  their  ingenuity  at  work 
to  frame  an  argument  in  opposition  to  the  dangerous  neology, 
that  should  fall  upon  it  like  an  avalanche,  and  grind  it  to 
230wder.  And  to  shew  you  how  firm  and  irresistible  such  an 
argument  would  seem,  we  need  no  longer  tax  the  imagination ; 
for  Francis  Turretin,  a  distinguished  Protestant  professor  of 
theology,  whose  writings  have  even  to  the  present  day  sus¬ 
tained  no  mean  reputation,  has  left  us  an  argument  on  the 
subject,  compacted  and  arranged  according  to  the  nicest  rules 
of  logic,  and  which  he  supposed  would  stand  unrefuted  as  long 
as  the  authority  of  the  Bible  should  be  regarded  among  men. 
He  propounds  the  inquiry,  ‘  Do  the  sun  and  moon  move  in 
the  heavens  and  revolve  round  the  earth,  while  the  earth 
remains  at  rest  ?'  This  he  affirms,  '  in  opposition  to  certain 
philosophers,'  and  sustains  his  position  by  the  following  argu¬ 
ments:  First.  The  sun  is  said  in  scripture  to  move  in  the 
heavens,  and  to  rise  and  set.  The  sun  is  as  a  hridegroom 
coming  out  of  his  chamber,  and  rejoiceth  as  a  strong  man  to 
run  a  race.  The  sun  hnoweth  his  going  down.  The  sun 
also  riseth,  and  the  sun  goeth  doivii.  Secondly.  The  sun,  by 
a  miracle,  stood  still  in  the  time  of  Joshua,  And,  b}’  a  miracle. 


it  went  back  in  the  time  of  Hezekiah.  Thirdly.  The  earth 
is  said  to  be  fixed  immoveahly.  The  luorld  cdso  is  established, 
that  it  cannot  he  moved.  Who  laid  the  foundations  of  the 
earth,  that  it  should  not  he  removed  for  ever.  Thou  hast  es¬ 
tablished  the  earth,  and  it  ahideth  ?  They  continue  this  day 
according  to  thine  ordinances.  Fourthly.  Neither  could 
birds,  which  often  fly  off  through  an  hours  circuit,  be  able  to 
return  to  their  nests ;  for  in  the  mean  time  the  earth  would 
move  four  hundred  and  fifty  of  our  miles.  Fifthly.  Whatever 
flies  or  is  suspended  in  the  air  ought  [by  this  theory]  to  move 
from  west  to  east ;  but  this  is  proved  not  to  be  true,  from 
birds,  arrows  shot  forth,  atoms  made  manifest  in  the  sun,  and 
down  floating  in  the  atmosphere.'’ 

It  is  needless  for  me  to  add  more  on  this  topic,  but  the 
foregoing  reflections  are,  in  my  mind,  of  too  serious  a  nature 
to  admit  of  being  lightly  regarded. 

In  making  these  observations,  however,  I  desire  that  it  should 
be  distinctly  understood  that  I  do  so  with  no  reference  what¬ 
ever  to  the  opinions  I  have  been  advocating  in  the  foregoing 
pages.  Those  opinions  I  am  prepared  to  show  are  in  no  way 
open  to  the  course  to  which  I  object.  I  have  stated  in  my 
preface,  that  “  nothing  has  been  advanced  in  this  publication 
which  is  not  perfectly  in  harmony  with  the  Mosaic  record  of 
Creation and  I  am  fully  prepared  to  substantiate  that  state¬ 
ment.  God  forbid  that  I  should  dare  to  contemplate —far  less 
insanely  attempt  to  establish — any  result  at  variance  with  the 
true  interpretation  of  His  Word;  but  it  must  be  obvious  to 
every  reflecting  man  who  will  but  reflect  on  tlie  question,  that 
there  must  have  been  a  period  in  the  first  man’s  material 
existence,  antecedent  to  that  in  which  we  are  told  that  God 
“breathed  into  his  nostrils  the  breath  of  life,  and  man  became 
a  living  soul.’'  It  is  that  antecedent  period  that  I  have  been 
contemplating. 
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